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THE TEACHING OF MATHEMATICS 


SYLLABUS OF THE COURSE 
Vulgar fractions, squares and cubes.—Vulgar fractions; least common multiple; highest 
common factor; squares and square roots; cubes and cube roots. 


Decimal fractions and the metric system.—rst decimal place; 2nd and зга decimal places; 


metric system; decimal money. 
Percentages.—Meaning of %; percentages as fractions; harder applications. 


Proportion.—Preparatory; written examples; inverse proportion; compound proportion; 
proportional division; geometrical representation. 


Geometry.—Teaching and revision of right angles; “direction,” turning through right 
angles and simple scale drawing; square measure; right-angled triangles and half right 
angles; circle and preparation for measuring angles; equilateral triangles; isosceles triangles; 
scalene triangles; 3, 4, 5 right-angled triangles; parallel lines and parallelograms; cube and 
rectangular prism; cubic inch; area (continued); measurements needed to copy triangles; 
circles—ratio of circumference to diameter; right-angled triangles and the squares on their 
sides; pyramids; equality of triangles; inscribed and circumscribed figures; area of circle 
and circular rings; sectors of circles, arcs, angles at centre, areas; cylinder; cone; angles in 
a circle; chords and their distances from the centre; tangents to circles; sphere. 


- Graphs.—Continuous graphs; column graphs; graphs of simple functions. 


Applications to everyday life.—Post office ; insurances ; wages and the laying out of money; 
housekeeping expenses; heating a house and producing supplies of hot water ; house furnishing 
and decorations; buying houses; partnerships and companies; rates; income tax. 


Practical work out of doors.— Surveying; observation by sun and shadows; measurement 
of heights; levelling and contouring. 


Experimental work indoors. 
experiments. 


Practical mathematics and physics; apparatus; suggested 


_Algebra.—Making of formulae; simple equations; indices, index laws, logarithms; variation; 
directed numbers. 


Trigonometry.—Introduction and use of tangents of angles; sines of angles; cosines of 
angles; formulae 4 = 24 = د‎ 
6 sin А sin В sin С; 
Area of triangle—1 ab sin C 


I. INTRODUCTION 


Mathematical ability of children. — Mathe- 
matical ability is often spoken of as though 
it were one self-contained gift, bestowed 
upon some but denied to most; a fairy god- 
mother kind of gift which enables its posses- 
sors to solve every kind of mathematical 
problem. This is the popular version of the old 
theory of mental faculties. 

Teachers know mathematical ability as 
a power requiring development, a group of 
potentialities rather than one gift. 


Psychologists’ point of view. 

The faculty theory.—As a result of scientific 
investigation, psychologists discarded the 
faculty theory early in the twentieth century. 

Two-factor theory.—At present, most psy- 
chologists accept the two-factor theory. One 
general factor “g” enters into every mental 
activity. This factor is closely related to what 
is loosely called general intelligence. A child 
with a high endowment of “g” has wide 
interests and does most things well In 
addition to “д” there are specific abilities, 
limited in range, which enter into particular 
activities. A child with “no ear for music,” 
or tone-deaf, cannot learn music however 
much “g” he may possess. Musical ability 
implies good “g” plus certain specific factors. 
From these initial potentialities the mental 
powers and the associated habits and skills 
can be developed. 

This theory that every ability involves 
two factors—the general factor “g” and one 
or more specific factors—is generally accepted 
to-day, but it is still in the experimental 
stage. Much work remains to be done, par- 
ticularly with regard to the specific factors 
and their range. Mathematical ability is 
largely “g” plus some specific factor or 
factors that have not yet been defined. “G” 
is measured by tests which are usually 
called intelligence tests. Arithmetic and 
mathematical questions form an important 
part of all intelligence tests. Mathematics 


require an adequate degree of “g,” but there 
are also specific factors. Possibly one of 
them is connected with visual imagination; 
that is, the ability to see special relationships. 
Children with good visual imagination see 
relationships in geometry more quickly than 
others, even though they may be below the 
average in algebra. Good visual imagination 
is of particular value in solid geometry, in 
drawing sections and diagrams of any kind. 

At present we have no definite knowledge 
about the specific factor, but a child’s intelli- 
gence quotient can be measured. This is, not 
an absolute measurement but it compares 
a child with the average child of his age and 
indicates his potentialities in mathematics 
and other subjects. The study of mathematics 
develops whatever potentialities there may be 
and is of value to all children, but the stage 
of difficulty that can be reached is indicated 
by the “1.0.” (intelligence quotient). 


Factors in mathematical ability from the 
teacher's point of view.—For practical pur- 
poses a teacher can distinguish a number of 
factors which play a part in the development 
of a child's abilities. 


1. Part played by memory.—Memory is 
of great importance, especially in the"early 
stages. Many things must be memorised. 
Multiplication and addition tables should be 
understood, but they must also become 
matters of mechanical memory. The same 
applies to the methods for the fundamental 
processes and all the tables. They are the 
tools of calculation and must be available, 
quickly and with certainty, whenever they 
are required. For this they must be memor- 
ised, otherwise time and thought are wasted. 
There has been much swinging of the pendu- 
lum of educational thought between two 
extremes. On the one side: “There should 
be nothing mechanical in arithmetic or 
mathematics, not even mechanical memory ; 
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even infants should think out everything for 
themselves." On the other side: "Don't 
waste time explaining; teach mechanical 
rules as quickly as possible." To-day it is 
generally recognised that the mean position 
of the pendulum is the best. 

The former extreme produces children 
who are continually hampered by not know- 
ing tables. The latter produces children who 
cannot do a question unless they recognise 
it as a well-known type and remember “how 
to do it." It is a pity that the two extremes 
should have arisen at all and that mechanical 
accuracy should have been regarded as 
incompatible with intelligent work. To-day 
we know that both are required. Intelligence 
requires the aid of mechanical memory in 
mathematical work; and, from the teacher's 
point of view, memory is a factor in mathe- 
matical ability and teaching methods are 
largely concerned with establishing memories. 
Coaching for examinations consists largely 
of training the pupil in recognition of types 
of sums and, in memory, of how to do them. 
Some teachers are more interested in develop- 
ing the memory side in their children. They 
feel that they get quicker, more accurate 
"results" from their class. They certainly 
get good examination results. Other teachers 
are more interested in developing the think- 
ing side of their children and are inclined 
to neglect the drilling required for establish- 
ing memories. They do get interested 
children, full of enthusiasm but liable to be 
equally full of inaccuracies. 

Every teacher has to keep the balance 
and train children to use both intelligence 
and memory. The two should work together. 
It usually happens that good intelligence 
and good memory are associated together 
in children. A stream children learn more 
quickly as well as understand more quickly; 
C stream children memorise more slowly 
and take longer to understand. In the early 
stages the differences between 4, B and C 
children are chiefly differences in speed. 


2. Part played by conative factors. Mathe- 
matics is essentially cognitive, but no 
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human activity is purely cognitive. How 
ever abstract a piece of mathemati 
reasoning may be, it is not achieved witho: 
some effort of will, nor is it entirely fr: 
from emotional colouring. One can analy 
the activity and observe the three sides, 
but one can never separate them. 1 
whole personality enters into every ейо 
This is very noticeable in children м! 
throw the whole of their being into every 
thing that holds their attention. 

The conative factors are of fundamenta! 
importance to the teacher. If a child wa: 
to learn multiplication tables, he will lea: 
them; if he wills to gain ability in math 
matics, he will develop to the full exte 
of his powers. His determination may 
aroused by immediate ends such as pleasi: 
the teacher or parent, or gaining son 
reward, or by some competitive motis 
Remote ends have more influence with olde: 
children. The will to pass an examination, 
to prepare for a career, to gain a scholar 
ship, arouse the will to learn in man 
children. Teachers can deliberately arous 
the determination to learn in children. To 
be able to do so is one of the secrets oí 
successful teaching. At the same time, the 
strength of a child's will, his ability to giv: 
concentrated attention, his power of appli- 
cation and his perseverance are inborn 
qualities. Some of these are linked with 
"g", for mental vigour enters into all of 
them. 


3. Part played by emotional factors. — 
Emotional factors in mathematics are: 
(1) Satisfaction in doing the work ; (2) pleasure 
in a neat solution, especially if found under 
difficulties; (3) joy in the discovery of 
underlying principles; and sometimes (4) à 
sense of order and beauty. 

All these may be experienced at any stage, 
from the earliest steps of learning to count, 
to the most advanced discoveries. In the 
infant school, “number” gives great joy to 
many children. They are allowed to work 
at their own pace; they learn by discovery. 
These are the conditions under which the 
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best work is done; work жу to child 
and to teacher. Being free from external 
examinations, the senior school has the 
opportunity of establishing the same happy 
conditions, 

Emotional and conative factors are closely 
interlinked. In practice it is very difficult 
to separate them, but it is helpful for a 
teacher to consider both aspects of the 
child's activities. Both conative and. emo- 
tional factors are powerful to help or to 
hinder the development of a child's powers. 


4. Emotional steadiness and mental steadi- 
ness.—The mental state of a child deter- 
mines the degree to which he can use his 
intellectual abilities. When the mind is 
calm and able to concentrate, it does its 
best work. If it be slightly disturbed by 
some emotion or distraction, it becomes 
less clear, less sure, and slips are liable to 
be made. If the disturbance increases, the 
mental condition becomes confused, the line 
of argument is lost, ideas are muddled and 
extreme confusion of thought results. All 
who have marked examination papers know 
how some candidates fall into incredible 
confusion and make most absurd statements. 
Children who are good at their work are 
not immune from mental confusion. The 
mental state of any child depends upon 
the balance between the disturbing and the 
steadying influences. Emotional factors may 
help or hinder to an almost unlimited extent. 

Among the disturbing forces are: 


1. Distaste for the work or for something 
connected with it—the pen, the paper, the 
desk, the room, the teacher, etc. 

2. Hurry; anxiety; worry; fear. 

3. Ill health or bodily discomfort. 

4. Any emotional disturbance. 

Among the steadying factors are: 

1. Good habits of work. 

2. Confidence in ability to do work. 

3. Influence of teacher and “atmosphere” 
of classroom. 


The balance is largely determined by the 
innate ability of the individual child to 


d with this mental stability, others 
are “easily upset 
themselves justice" in an examination. 
Mental stability has not been established 
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ably become recognised as work on conative 
and emotional factors makes For 
the teacher it is a very practical thing. - 
Hardly a lesson passes without an example 
of a child who fails to maintain tal 
steadiness in face of the disturbing 
that beset him. The teacher may reduce" 
them to a minimum but cannot eclimindte 
them, because some come from within the 
child. The teacher should watch and help 
the child to keep his mind steady. It some- 
times happens that a slow child is asked 
to work a sum aloud and is so overwhelmed 
by a sense of his own incompetence that 
he becomes almost Storming at 
a child in this condition and “threatening 
punishment make matters worse. The child 
has to regain mental steadiness before he 
can do any sums or make any progress. The 
best treatment is to let the child relax, 
take some deep breaths, think of some- 
thing else and not return to the sum 
until his mind has regained possession of 
itself. 

It is in problems, at all stages, that 
mental steadiness is of greatest importance. 
The mental processes involved in the solution 


of an arithmetical problem may be com-* 


pared with the steps taken in doing a jig- - 
saw puzzle. In both cases success depends 
upon recognition of the relationships exist- 
ing between the given data, or "pieces", 
and also upon the steadiness with which 
they are held together while being built 
into the required picture. The speed with 
which relationships are discovered depends, 
in each case, upon intelligence and exper- 
ience. A slow child has to examine each 
piece of the puzzle separately, study its 


shape and colour, and slowly construct, bit _ 


by bit, the picture which a more intelligent 


* 


6 TEACHING 


child or an adult can visualise almost before 
he fits the parts together. Similarly, the 
more intelligent “А” may see the answer 
to a problem long before the less gifted 
“В” has put together the pieces, stage by 
stage, and arrived laboriously at the same 
result. Intelligence determines the speed of 
the work and the complexity of the relation- 
ships that can be seen as wholes. In both 
cases success depends upon finding the links 
between one piece of data and another, 
fitting them together into groups, arranging 
the groups together and holding everything 
steadily until the whole picture, or solution, 
emerges. Lack of stability in the mental 
field causes pieces to become misplaced and 
evenlost. According to its degree, it produces 
confusion in the working of the sum, which 
may or may not be realised by the child. 
Analysis of the mistakes made by children, 
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and their causes, show that the inability 
to hold things steadily in the mind is com- 
monly the cause of mistakes. Some children 
are very prone to letting things slip and 
others are very steady. In a class there is 
wide variation in this quality, as in all 
others. Mental steadiness does not correlate 
with *g". It is akin to controlled attention 


and, probably, to character traits. Experi- 
ments with older children suggested that 
it could be developed, to some extent, if 
the child realised his own weakness, studied 
the conditions likely to disturb his mind 
and made a deliberate attempt to improve 
matters. If this is so, one might say that 
mental steadiness is an inborn potentiality, 
possessed in varying degree by different 
children and capable of being developed. It 
is certain that teachers can help children 
to use whatever power they possess. 


II. AIMS OF TEACHING MATHEMATICS IN 
SENIOR SCHOOLS 


Part played by mathematics in civilised 
life.—Education should prepare a child for 
fullness of life. Modern life makes use of 
mathematics in every department. All enter- 
prises have their quantitative side; nothing 
is produced, under modern conditions, with- 
out the aid of mathematics at some stage. 
In the seventh century it was decreed by 
the Statutes of Shrewsbury that no man 
was qualified to appear as witness in a court 
of law unless he could count up to nine. 
To-day's needs are much more complex. 
Mathematics are an important factor in 
all skilled work; men and women have to 
deal with income tax, rates and insurances; 
many of them buy houses. As citizens we 
should all know something of public finance; 
as voters we are asked to form opinions 
about free trade, tarifís and even problems 
of international finance and the whole 
economic system. 


Mathematics for the child.—Arithmetic 
gives a child the tools that will enable him 
to deal with figures when he meets them. 
Application to practical affairs develops 
his powers of dealing with everyday life, 
but a much broader basis than that of pure 
arithmetic is needed. During the past forty 
years, more and more geometry has appeared 
in syllabuses, under the name of practical 
arithmetic, or mensuration, or geometrical 
drawing. The work done under these names 
has usually been limited by its association 
with arithmetic. It should be considered as 
elementary goemetry and dealt with as 
such. Trigonometry and algebra should 
be drawn upon for their useful and effective 
methods. All of these—arithmetic, algebra, 
trigonometry—are not separate subjects but 
are different branches, much interlinked, of 
one big subject—mathematics. What is 
needed in senior schools is mathematics for 
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the child. To some, the name appears pre- 
tentious for work done in elementary schools, 
but no other name will cover all that should 
be done. “Arithmetic” is too limited. The 
cultural aim is attained through the appli- 
cations to a wide range of interests and 
topics. “ Mathematics” is closely associated 
with many othersubjects—geography, science, 
meteorology, gardening, handwork, civics, 
economics. and teachers of these subjects 
should co-operate with the teacher of 
mathematics 

The part played by mathematics in train- 
ing mental powers and the association of 
mathematics with English are dealt with 
under the two following headings. 


Formal training.—When the aims of 
teaching mathematics, and arithmetic, were 
stated forty years ago, they included "to 
train reasoning”; “to develop mental power”; 
the implication being that the methodical 
work of mathematics (arithmetic) and the 
reasoning involved would develop a power 
of reasoning that would be available in all 
fields of activity. That meant that learning 
to do one thing well improved a child's 
ability in doing everything else. In the 
words of Thorndike, "The common view 
was that the words accuracy, quickness, 
discrimination, memory, observation, atten- 
tion, concentration, judgment, reasoning, 
etc., stand for some real elementary abilities 
which are the same, no matter what material 
they work upon; that these elementary 
abilities are altered, to a large extent, by 
special discipline in any one subject, say, 
mathematics; that they retain these altera- 
tions when turned to other fields." 

This theory was of fundamental import- 
ance to educators. It justified the inclusion 
in the curriculum of any subject which 
gave formal training. Mathematics had a 
secure place in the syllabus because, in 
addition to having practical value, it was 
believed to train children's power to reason, 
in everything; to give concentrated atten- 
tion, and to make them more accurate in 
-all their work. A challenge to this belief 


came from practical investigators at the end 
of the nineteenth century. In 1001 there 
appeared in the Psychological Review an 
article entitled Influence of Improvement in 
One Mental Function upon Efficiency in 
Other Mental Functions by Thorndike and 
Woodworth. This gave experimental evid- 
ence to prove “That improvement in any 
single mental function rarely brings about 
equal improvement in any other function, 
no matter how similar." 

On the experimental results, Thorndike 
based his theory of “identical elements” :— 
“The change in one mental function alters 
any other only in so far as the two functions 
have as factors, identical elements." Many 
other researches have followed. Modifica- 
tions have been made in Thorndike's original 
theory, but the general thesis stands. Belief 
in the training values of subjects has 
decreased to such an extent that in modern 
statements the aims of mathematics are 
almost entirely utilitarian. Any cultural 
benefits are to be obtained by association 
with practical applications to affairs of daily 
life. It is stated in Senior School Mathe- 
matics, "With a small time allowance it 
becomes all important to scrutinise carefully 
the content of the syllabus and to ask what 
mathematics is essential to girls, how this 
may best be treated and how far it is desir- 
able or possible to go beyond the utilitarian 
minimum." The tendency in many schools 
is to cut down mathematics for boys as 
well as for girls, because its benefits are 
considered to be uncertain, if not illusory. 
Teachers tend to cling to the older theory. 
One believes that if Tommy is led con- 
sciously to appreciate the value of neatness 
when doing sums, he may apply it in other 
directions. Doing neat sums may not reduce 
his untidiness in English; experiments have 
shown that it does not. But developing the 
habit of tidiness, in doing sums, may also 
produce a conscious appreciation of the 
value of tidiness. This may cause Tommy 
to apply tidiness to his work in English. 
Under a good teacher, this kind of thing | 
happens and justifies the teacher's reluctance 
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to accept the experimenter's results as final 
and complete. 

Individual experience supports the idea 
that there can be a transfer from one activity 
Чо another. A successful business man, who 
left school when he was fourteen years old, 
says: “When I was twenty-one I learnt to 
plày chess. That taught me to look at 
situations from all angles; to consider alter- 
native courses of action; to weigh evidence 
and never to regard a situation as hopeless. 
Chess showed me how to deal with problems 
and difficulties in real life. It gave me 
confidence in my power to deal with situa- 
tions, and belief that I could get back to 
fundamental principles, however confused 
the issue appeared to be." This is a case 
where powers developed in one activity 
were consciously transferred to another, 
after the age of twenty-one. Some children, 
in their 'teens, make some transfers, con- 
sciously. There is little evidence as to the 
extent to which it is done or might be done 
under a capable teacher. 

The experimenters themselves do not take 
an extreme view. In over 80 per cent. of 
the researches published between Igor and 
1927 there was evidence of “definite” or 
"appreciable" transfer; and in nearly half 
there was " considerable" transfer. Referring 
to this Professor Н. К. Hamley says, 
"Some of these experiments, it is true, 
may be discounted, but when the less satis- 
factory experiments have been eliminated 
there still remains a substantial balance in 
favour of formal discipline." We do not 
know the exact nature of the common 
factor through which transfer takes place 
but we do know that a power is more likely 
to be usable if the learner becomes clearly 
conscious of its nature and of its general 
applicability. In the words of Burt, “Active 
or deliberate transfer is far more effective 
and frequent than passive, automatic or 
unintentional transfer. 

Of special interest to teachers is Miss 
E. P. Johnston's experiment on the value 


1 Formal Training: A Critical Survey of Experimental Work, by H. R. Hamley; British Journal of 


Experimental Psychology, November, 1936. 
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of geometry as a training in logical thin ing. 
Miss Johnston used three experimental 
groups. One group was taught geometry by 
a method which trained the children con- 
sciously to use a technique of logical thinking. 
The second was taught geometry without 
special effort to develop a conscious tech- 
nique. The third (control) group reccived 
no teaching in geometry. At the end of the 
course all three groups were given the -ame 
test in non-geometrical logical thinking. 
In this test the first group, though of lower 
average intelligence, performed appreciably 
better than the other two. In Miss Johnsion’s 
words, "They try more varied methods of 
attack, reject erroneous suggestions more 
readily, and, without becoming discouraged, 
maintain an attitude of suspended judgment 
until the method has been shown to be 


correct.” In other words, “geometry has 
transfer value in so far as its logical principles 
are consciously recognised and applicd." 

It is in the hands of teachers to devise 
and apply teaching methods which will 
derive full training value from geometry 
and other mathematical subjects. 


Problems and mechanical work—Mathe- 
matics and English—Mechanical work has 
a definite place in mathematics. The tables 
must be known so that the answer to any 
question on them is given mechanically; the 
first four rules and their application to money 
must be so familiar that they can be done 
with a minimum of thought. Algebra, on 
its manipulative side, is a mechanism for 
dispensing with thought. 

But these are the mere tools of mathe- 
matics. In learning how to use them the 
children gain satisfaction, but an intelligent 
mind cannot live upon mechanical processes. 
If a teacher over-emphasises this side, the 
class finds the work tedious; the more 
intelligent children become bored and feel 
that the work is useless. 

It is in problems that the tools are used 
and justify themselves. Children like prob- 
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lems that are within their powers. Grown-ups 
find recreations in puzzles and in games that 
present problems. To say, "Our children 
cannot do problems,” or, “ Our children hate 
problems," shows lack of understanding. 
Children do dislike problems that are too 
difficult for them, but every child enjoys 
problems suited to his stage of development. 
Го say, "We have no time for problems in 
our classes," and to omit them, is to lose an 
important side of the work. , Real life does 
not present sums that can be solved by 
routine methods; it sets problems to be 
thought out. Mathematics provides excellent 
material for training children in the technique 
of dealing with problems of all kinds. It 
deals with simple things; it requires clear 
statements, logical thinking, and asks for 
accurate results, It teaches children to look 
at all aspects of a question and not to jump 
to conclusions on insufficient information. 
The first step in dealing with any problem 
is to get a clear view of the situation. For 
this, the child must understand English and 
read intelligently. English and mathematics 
are very closely related at this point and give 
great help to one another. If a child does 
not grasp the meaning of the words, he 
cannot do the problem. Many children fail 
at this point, either because their English 
is too weak or because the situation is too 
complicated for their powers. The second 
step is to analyse the situation. The child 
should state what is given and what is to 
be found. Clear statements should be made 
about them—practical work in English!— 
and this helps the children to see the relation- 
ships between the data. Infant school 
teachers find it profitable to let the children 
"draw a picture" of the problem. Senior 
school children should be encouraged to draw 
diagrams whenever they assist in gaining 
clearideas. Having realised the relationships 
between what is given and what is to be 
found, the child quickly arrives at the answer. 
If the teacher tells the children “how to 
do" the problem, or does it on the board 
first and then tells the children to do it, he 
has destroyed most of its value. Such a 


plan may appear "to save time" but it 
reduces the problem to an exercise in “сору- 
ing down" or memory. Тһе teacher's 
business is to select suitable problems; go 
through one with the class, em i 
the method of tackling it; getting the 
children to realise that they must first say 
what is given and what is to be found out; 
and then think out how they can get from 
the things given, to the thing required. The 
children should then attempt other problems 
for themselves. Some may not succeed; they 
should be helped, but not by being shown 
how to do the difficult problem. The teacher 
helps best by saying, “Read the question 
to те.” If often happens that after a child 
has read the problem aloud he says, “I see 
how to do it now," If not, the teacher asks, 
“Do you understand what you have read?” 
“Tell me what is given." “Tell me what 
you have to find." “Now think about it.” 
If a child does not succeed in reaching the 
solution after making an honest effort, the 
problem is too difficult for him and he should 
be given easier ones first. The teacher should 
try to find out where the difficulty lies. In 
the senior school the problem may have 
involved too many steps for the child, and 
he has to be led up to it by carefully graded 
easier examples. Or it may be that the 
situation dealt with is unfamiliar to the 
child and the problem unsuited to him 
because it lies outside of his experience. 
Or it may be that the child had not sufficient 
intelligence to do the question and should 
be provided with easier ones. Sometimes 
the same problem with easier numbers will 
meet the case—large numbers are a diffi- 
culty in themselves. If a child meets several 
difficulties at the same time, it makes him 
utterly at sea and his feeling of helplessness 
prevents his making any progress. The 
teacher’s aim is to give the child confidence 
in his power to analyse problems and deal 
with them. 

Some children will not get beyond very 
easy problems but, within their limits, they 
will learn to think more clearly and to use 
words more carefully. In adult life there is 
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much misuse of words; much vague, uncer- 
tain thinking; much unsound argument; 
much jumping to unjustified conclusions. 
Mathematics and English, working together, 
can do much towards cultivating clearness 
of expression, power to analyse situations 
and, maybe, to the creation of a more 
enlightened public opinion. 


Examples of graded problems.—The situa- 
tion dealt with is similar in each. The first 
can be done by younger or slower children. 
For older and quicker children the difficulty 
can be adjusted to suit their powers. 

In all, the child should make clear state- 
ments about what is given and the steps of 
his solution, for no one can learn to do 
mathematics, however elementary, without 
constant striving after clearness of expression. 

1. A dealer bought ro bicycles for £4 each. 
He sold them all at £5 each. How much 
profit did he make? 

One child will say: 

He made £1 profit on each. 

He sold ten bicycles. 

Therefore he made £10. 

Another child will зау: 

He spent £40. 

He got £50. 

Therefore he made £ro. 

The two methods should be compared. 
The first is easier and neater. 

9. A dealer bought 12 bicycles for £4 ros. 
each. He sold half of them at £6 each and 
the other half at £5 15s. How much profit 
did he make? 

One child says: 

When he bought at £4 105. and sold at £6, 
he made 30s. 

He sold 6 at £6 and made 6x 30s.— £9. 

When he bought at £4 ros. and sold at 
£5 155., he made fr ss. 

He sold 6 at £5 15s. and made 6x £1 5s.— 
£7 10s. 

Therefore he made £9+£7 10s.={16 tos. 

Another says: 

He bought 12 bicycles at £4 ros. each. 

Therefore he spent £54. 

He sold 6 at £6 and got £36. 
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He sold б at £5 155. and got £34 тоз. 

Therefore he gets £36+-£34 10s.—/70 IOs. 

Therefore he makes £70 105.-/54- 
£16 10s. 

The children see that the first method is 
the easier but that one method may be used 
as a check upon the other. 

3. A dealer bought 12 bicycles at £4 ros. 
each. He sold one-third of them at £6 55; 
one-quarter at £6, and the rest at £5 15s. | 
How much profit did he make? 

A child will say: 

When he bought at £4 ros. and sold at 
£6 5s., he made £1 155. 

He sold 4 at £6 5s. and made 4 x £r 155. 


=й 

When he bought at £4 ros. and sold at £6, 
he made Хт 105. 

He sold 3 at £6 and made 3х/т т05.- 
£4 Ios. 

When he bought at £4 ros. and sold at | 
£5 15s., he made £1 55. 

He sold 5 at £5 15s. and made 5 x {1 5s. 
EG 1 

Therefore he makes £7+£4 то5.--/6 5s. | 
ЖІ? 155. 

The only parts actually written would be 
those underlined. 

The alternative method: 

He sold 4 at £6 55. and got · £25 

He sold 3 at £6 and got £18 

He sold 5 at £5 15s. and got £28 155. 


Therefore he got £71 155. 


Не bought 12 at £4 тоз. and paid £54. 
Therefore he made £71 15s.—/54— £17 158. 


The following are further examples show- 
ing how graded problems may be made: p 
4. A boy's bus fare between home and | 
school is 14. What will he spend on fares 
in a week if:— : 
(а) He goes home to dinner every day and | 
uses the bus for every journey? 
(0) He goes home to dinner every day. | 
He uses the bus at dinner time and in the 
morning, büt walks home in the afternoon. 
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(c) He goes home to dinner every day except 
Monday, and uses the bus for all his journeys. 

5. A boy goes home to dinner every day 
except Monday and uses the bus except for 
his return home for tea. He walks home 
after school unless it is raining. If Tuesday 
and Friday were wet days and his fare was 
1}d., what would he рау in the week? 

6. Four children from the same family 
go to a school. The bus fare is 14. The two 
younger children stay at school for dinner 
and use the bus to go to school in the morn- 
ing. The two older boys use the bus, both 
ways, to go home to dinner but walk in the 
mornings and afternoons. What does the 
family spend per week on bus fares? 

It is obvious that further complications 
сап be added ad lib. 

The easiest of the examples, the parts of 
No. 4, would suit very weak children. 

Similar grading can be done with most 
problems and is very useful when problems 
are taken as mental work, with a group. 


Written work in problems.— To write out 
à full explanation of every step is tedious 
whether the problem be easy or hard. 
Children should be allowed to work in their 
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heads and write as little as possible, maybe 
only the answer. It is desirable that children 
should work in their heads, but it is wise 
to require that some examples should be 
written out in full, especially if the children 
find difficulty in doing it. The ability to 
make clear statements, and arrange them in 
logical order, is to be cultivated, but written 
work should not be done when children can 
dispense with it. For example, in the first 
group of examples, on bicycles, it is necessary 
that the child should make the statements, in 
his mind, but writing them all down makes 
clumsy work. The alternative method of 
setting down, shown for No. 3, is neat and 
concise. An even shorter method of writing 
would be: 
MER 


25 0 
18 о 
28 15 


71 15 
! 54 0 


Profit £17 15 
This is acceptable provided that the child 
can give explanations. 


ПІ. WEAKNESSES OF CHILDREN IN 
MATHEMATICS 


Situation in senior schools to-day.—Senior 
school teachers often say that arithmetic 
is the weakest subject in the school and the 
hardest to teach. Some have gone farther 
and concluded that senior school children 
cannot do arithmetic beyond the first four 
rules and that trying to teach it is waste of 
time, especially for girls. 

It is true that many children appear to 
be very weak, but their inability is often 
apparent rather than real. Backwardness 
in arithmetic, as in other subjects, is due to 
a multiplicity of causes and the child has 
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to be studied as a whole before any conclu- 
sions about his capacities can be arrived at. 
Children of the same age and children in the 
same class exhibit marked differences in 
abilities and in experiences. An intelligence 
test is desirable because it gives information 
about “g,” indicates the child's possibilities 
and separates the dull and backward from 
the merely backward. 


Investigating the causes of weakness. 
Intelligence tests.—The giving of an intelli- 
gence test has a technique of its own and 
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teachers should study it carefully before 
attempting to use an intelligence test. The 
instructions must be followed in detail, 
otherwise the information obtained is not 
valid. 

Why children make mistakes—A child’s 
attitude towards arithmetic, his emotional 
reactions, his ambitions, his mental steadi- 
ness and control over emotions can be dis- 
covered only by continuous observations. 
They all influence the child’s progress. 

Studying the experiences of the weak children. 
—A child’s experiences in arithmetic are 
more easily discovered once the confidence 
of the child is gaincd. One of the difficulties 
is lack of sufficient time to find out about 
all the children. A beginning should be 
made with those whose arithmctic falls 
below the level of their intelligence. “I 
could do sums in Standard I but I never could 
do them after that." “Т could do arithmetic 
until I went to a new school" “I was ill 
when I was in Standard II so I missed a lot 
of Standard II work and never could do 
sums after that." “I jumped a class in the 
junior school and got all mixcd up about 
arithmetic." “I could do arithmetic in Miss 
Brown's class but couldn't do it at all in 
Miss Thompson's." These are typical state- 
ments indicating common causes of gaps in 
a child's training. 

Learning to do arithmctic is a process 
which can be wrecked by the omission of any 
links. Change of school, frequent absence, 
too rapid promotion, change of mcthod, an 
unsympathetic teacher; any of these may 
result in confusion of mind and a break in 
the child's progress. An intelligent and 
purposeful child may get the necessary help 
and bridge the gap, but the average child 
who has fallen by the way remains there 
and develops a helpless, hopeless attitude 
towards arithmetic. Because of large classes 
and pressure of work, the junior school 
teacher cannot give the individual attention 
required in order to succour these children. 
Under modern conditions the inclination is 
to give help to the brighter children, who 
may become winners of scholarships, while 
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the weaker children are left to their fate and 
labelled “very weak" or “hopeless” in 
arithmetic. 


The senior school receives many chidren 
who have suffered some mischance in ‘heir 
training. "I never know what to do with 
noughts, in division. I cannot do arith- 
metic.” “I cannot understand fractions; they 
are all cancelling and I do not know how 
to doit.” “I don’t see any sense in decimals; 
what is the point for? And why do you 
move it?” These are typical remarks 
of children who have missed essential 
steps. An ex-secondary school girl once 
said, "I have never understood lgar 


fractions." 

Finding the weak spots and repairing (hem. 
— Whatever the cause of the difficulty, the 
teacher must know its exact nature. In 
order to discover this, an arithmetic test 
should be given soon after the childrc: are 
admitted. This should consist of carefully 
selected short questions which will test all 
the foundations. Once the gaps are dis- 
covered, they can be filled in; until they are 
filled in, no useful work can be done. In 
the case of very backward children, it is 
necessary to go back to addition and sub- 


traction, to analyse the steps involved in 
the first four rules and to test all of them. 
Schonell’s Diagnostic Tests are well suited 


for this purpose. “Some children have to 
be re-taught arithmetic from an early stage. 
This can be done by individual work, and 
as the child discovers how to overcome his 
difficulties, one by one, he gains confidence. 
Tests, whether standardised or the teacher’s 
own, have to be used with judgment and 
conclusions drawn with care. The same 
child varies from day to day and this presents 
a difficulty in testing. Even when there 
are no apparent distractions, deviations in 
the performance of the individual child 
appear. Slips are the bane of a teacher’s 
life! 


Slips, their causes and cure. Slips are 
worthy of more consideration than they 
usually receive. We are inclined to say, 
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“Just a slip." Yet a slip makes all the 
difference between a right answer and a 
wrong, and slips are not tolerated in the 
world of business. 

A slip is due to a lapse of attention, per- 
haps momentary but none the less fatal to 
accuracy. The cause of the lapse may be 
the presence of something that distracts 
attention from the sum; it may be some 
bodily condition, fatigue, mental worry or 
emotional agitation. Some children are more 
prone to slips than others; all vary from 
time to time in the frequency with which 
they make slips; all can be improved by 
careful training. When children are interested 
in the result, they are not so liable to make 
slips. If they wish to improve the accuracy 
of their.work they will succeed in doing 
50. 

The teacher's first step is to gain the co- 
operation of the class, External distractions 
should be reduced to a minimum. Practice 
should be given in doing short sums in the 
simple processes, the aim being to develop 
speed and accuracy. Perfecting tables may 
be required as a preliminary step because 
uncertainty about addition and multipli- 
cation tables is responsible for many “slips”. 
Accuracy and speed should be aimed at, 
but accuracy must not be sacrificed to speed. 
When working at a high pressure, uniform 
speed cannot be maintained even when the 
work is very familiar and done by mechanical 
memory. This can be tested by writing a 
long column of figures under ro, adding 


them in pairs and writing the answer beside 
the lower figure of the pair: 


Example. 

8 

3 її 
7 10 
4 II 
5 9 
о 5 
І 1 
8 9 
9 17 


If one tries to run down а long column at 
top speed one finds the speed pulled up by 
a momentary check every now and then. 
The mind quickly recovers itself and, if it 
is alert, no error is made. If it is possessed 
by the idea of speed, a mistake is likely to 
be made. This is a recognised phenomenon 
and is probably a fatigue effect. It justifies 
the habit of checking work. To add or 
multiply quickly, and then quickly check, 
is the safest way of doing accurate work. 
Speed can be trained in mental work. In 
written work accuracy should be given first 
place. 

Slips are often the result of a poor method 
of setting work down. When children do 
work in the margin, most of the slips are 
Íound there, particularly where small figures 
are written untidily, at an angle with the 
lines. This kind of work should not be 
allowed. Modern methods of setting down 
work eliminate margin work as much as 
possible. 


IV. ORGANISATION OF WORK 


Use of groups.—In most first year classes 
there is wide diversity of ability, particu- 
larly during periods of reorganisation of 
schools. This entails individual work or 
working in small groups. The teacher's 
first step is to investigate, as discussed in 
Section III. After diagnosing the symptoms, 
he has to prescribe the treatments. As far as 


possible these should be given to groups 
so as to simplify the organisation. Adequate 
supplies of examples are required and careful 
records must be kept. The chief aims are 
to revise and extend junior school work. 
The best children can find profitable occupa- 
tion in harder examples, while the slower do 
very easy examples of the same type. In 
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this way the average class сап be kept 
together. If the diversities are too great, 
the class must be divided into two or more 
groups that are kept separate for all mathe- 
matics, except, perhaps, geometry. 

In the later years the class can be dealt 
with as a whole by adopting the methods 
suggested in Sections VI to XIV. These 
utilise temporary groups for dealing with 
special difficulties, but aim at dispensing 
with division of the class into sections. 
The slower children go through the same 
topics as the quicker children, but they do 
fewer and easier examples. Unless the 
diversities among the children are too great, 
this is a practicable scheme. It is made 
possible by having books of well graded 
examples from which children can work. 
The chief difficulty arises in the marking. 


Marking.—Marking is a problem for every 
teacher. Ideally, a sum should be marked 
as soon as it is finished and any corrections 
should be done at once. In practice it is 
impossible for one teacher to do this for 
every member of the class. In a well trained 
class the children may be allowed to have 
the answers and to mark their own sums. 
The teacher supervises and sees that the 
work is being done properly. The dis- 
advantage of this plan is that some children 
misuse it. Their aim is to get the right 
answer and they take the easiest way. 
Younger children have not developed any 
moral sense about the method of getting it. 
They can be trained to use freedom aright, 
and senior school children should become 
sufficiently responsible to mark their own 
sums. The teacher can control the accuracy 
of the methods of writing down by looking 
through the books afterwards. It is not 
necessary to go through every book in 
detail every day. The teacher knows the 
children, knows their weaknesses, sees some- 
thing of their work during the lesson and 
can avoid the dangers associated with the 
method of marking. Other methods over- 
burden the teacher with piles of books to 
be marked. This method does not free the 
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teacher from responsibility. It demands 
thought and careful supervision, but when 
it is properly carried out it is excellent 
training for the children, 


Preparation of lessons.—The first necessity 
is to have a clear idea of what is to be taught 
and how the written work is to be set down. 

The next is to consider it from the child’s 
point of view. A good course of senior 
school mathematics is designed to satisfy 
the natural needs of a growing child. The 
lessons are stages in a process of develop- 
ment. Each lesson should be linked with 
the previous one, each one arising from what 
the child can already do and leading on 
towards the next lesson. The lesson is alive 
in so far as it follows the interests of children 
and its points of contact with the children’s 
lives must be considered when deciding 
what applications are to be made and how 
the lesson is to be introduced. 

Introduction.—The purpose of an intro- 
duction is to arouse interest by relating 
the lesson to real life from a child’s point of 
view. Some apparently dull lessons are 
means to an end. Their success depends 
upon realisation of their purpose. 

Presentation.—The presentation should be 
thought out carefully and the new work 
graded so that the lesson proceeds step by 
step, from. the known to the unknown, 
tackling one difficulty at a time. The most 
satisfactory method of learning is by enquiry, 
experiment and discovery. Whenever pos- 
sible, practical work should be utilised so 
as to lead to this method. Children enjoy 
doing things and gain a sense of power over 
their environment and a better appreciation 
of relationships when they have handled 
and measured concrete things. The exercise 
of initiative in carrying out practical work, 
the testing of results and conclusions, make 
a further addition to the value of the lesson. 
In any case, the presentation should lead 
up to the formulation of a rule or a con- 
clusion. This should be discovered by the 
children, not stated for them by the teacher. 
If the children have found a rule for them- 
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selves, they know it and can use it. The 
teacher should lead but must adopt the 
pace of the children. Forcing too rapid 
generalisation may spoil a lesson completely 
and leave the class without any grip of what 
has been taught. 

Application.—The last stage of the lesson 
is the application of what has been learnt, 
and usually consists of practice in the use 
of a new method or a new rule. The examples 
should be chosen with care; their purpose 
is to give the child confidence that he can 
handle his new tool. Their difficulty must 
be adjusted to the intelligence of the in- 
dividual child. Many short easy examples 
give the best exercise. Weaker children 
need examples with smaller numbers because 
the degree of difficulty depends very much 
upon the size of the numbers involved. A 
class usually contains children of varied 
abilities and the lesson has to be planned so 
as to cater for all. The presentation should 
be such that all the children can follow it. 
The applications should provide suitable 
examples for all capacities. Much time can 
be saved by good organisation. A new topic 
can be introduced to the class as a whole; 
applications can be given so as to provide 
what each child needs. The better children 
will work more quickly and do harder 
examples; the weaker children will need 
individual help; but the class can be kept 
together. The following lessons will consist 
of more applications of increasing difficulty 
and diversity. 


Textbooks.—The modern books of examples, 
give sets suited to "A," "B" and “С” 
children and are very helpful to teachers 
in finding the eXamples required both for 
the new rules and for revision, All children 
need frequent revision of the processes most 
often required, and good sets of examples 
should be provided so that children may do 
individual work and practise the various 
techniques. A teacher can make cards of 
examples, and this is often desirable. There 
are many good books on the market, but 
even the best must be used with discretion. 


No book can fit the needs of all schools, all 
classes or all pupils. A teacher should not 
surrender his responsibility for the choice, 
order and treatment of subject matter. 
Books of examples should be selected to 
suit the environment and special circum- 
stance of the school, but it is rarely desir- 
able that they should decide the syllabus. 
The teacher should use them in so far as 
they help his scheme. It is better to have 
more than one set of books. Even when 
two or more sets are provided, it may be 
necessary to make cards of examples for 
special cases. Success with “С” and "D" 
children depends upon ample provision of 
easy examples, and extra examples specially 
suited to them are often required. 


Practical work and how to make it 
successful.—At times, practical work has 
meant no more than sums about practical 
everyday affairs. In modern teaching it 
means that every child makes an intelligent 
contribution of data, of some kind; for 
example, measurements of length, weight, 
area, volume, angles, made by himself; or 
he may apply the results of the lesson in 
some concrete form. To-day the emphasis 
is upon practical work, but teachers often 
wonder whether it is worth the time it takes. 
It can be abundantly worth while; far more 
worth while than any teaching without it; 
but it can result in much waste of time and 
considerable disorder. The secret of good 
results is organisation, 


Organisation of practical work.—Practical 
work, whatever its nature, must be very 
carefully prepared and planned in every 
detail. 

I. The teacher must have clear ideas 
about what is to be done. An adequate 
supply of apparatus must be available. If 
there is not enough apparatus and space 
for all the children to do the work at the same 
time, then work must be organised so that 
everyone does the practical work in turn 
while the rest of the class is otherwise oc- 
cupied. When measurements are to be 
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made, children should work in groups of 
two or three. They should take turns in 
making the readings, recording the results 
and checking one another. This co-operation 
gives added value to the work, but care 
must be taken in arranging the groups. 
Children of unequal abilities do not make 
a good team. The quicker child either does 
everything and leaves the slower child be- 
wildered, or he becomes impatient of the 
slow pace and loses interest. Children 
usually group themselves satisfactorily, but 
the teacher must keep an eye on the group 
and see that everyone takes a fair share of 
the work. For the quick groups, additional 
work must be provided of the same stage 
of difficulty. This enables the teacher to 
keep the class together without making the 
pace too quick for the slower pupils. 

Details of organisation are given in some 
of the suggestions about practical work out 
of doors. Details cannot be given about 
indoor work because conditions vary so 
much and teachers have to exercise ingenuity, 
making the most of the space and material 
available. 

2. It is essential that the teacher should 
carry out the work beforehand. One never 
knows how things will work out or what 


complications will arise unless one h 
actually done the work. This is very im 
portant with regard to degree of accuracy. 
The teacher must determine the range of 
error of the instruments used. In all the 
exercises on measuring heights and distances, 
a satisfactory base line should be found 
beforehand. If the angle of elevation 
about 15^, an error of 3? causes an error in 
the result twice as big as if an error of 3° 
had been made in measuring an angle about 
40°. The best children in the class might 
discover this, after they had had some 
experience, but it is wise to protect the class 
at first. 

3. Before the pupils begin to do any 
practical work they must know exactly 
what they are going to do. All previous 
knowledge that is required must have been 
revised, otherwise the whole lesson may be 
spoilt. 

The aim must be stated and the procedur: 
discussed. Each child must know wha! 
material he will require, where to get it, 
what he is going to do, in detail, how results 
are to be recorded, what to do when he is 
finished, where to return apparatus, and 
what to do next. The teacher is then free 
to exercise general supervision of the whole. 


V. CONTENT OF THE COURSE 


course will vary for different children. 

The extent of the course will be greater 
for "A" stream than for “В.” It will be 
more limited for "D" than for “С.” It will 
vary from district to district ; local conditions 
and industries determine the appropriate 
applications. It will vary from school to 
school, as special interests are developed by 
particular schools or individual teachers. 
Very few children will cover all the work that 
is suggested in Senior School Mathematics and 
in the Handbook of Suggestions for Teachers, 
both issued by the Board of Education. 


I: is obvious that the content of the 


Senior school topics.— When selecting what 
shall be done and what omitted, the best 
guidance is obtained by considering what the 
children need and what they like to do. Both 
considerations lead to practical work and, 
if practical issues are made the basis of the 
work, other issues emerge. A desire to 
approximate to a secondary school syllabus 
should not be permitted to exert influence 
in a senior school Senior schools are 
fortunate in escaping the blight of external 
examinations and being free to develop 
non-academic schemes of work. To sacrifice 
this freedom for the sake of examination 


ғ 


results would be disastrous. When children 
are "working for an examination," there 
is no time for them to find out things for 
themselves, no time to explore interesting 
byways; "they. must get on with their real 
work for the examination," say the teachers 
who are anxious for “good results," So long 
as teachers and schools are judged by their 
examination successes, so long will examina- 
tion standards dominate education. The 
external examination stereotypes methods 
and curriculum; it cramps the initiative of 
the teacher and the development of the 
school. It obscures much of the joy of 
learning and puts undue pressure upon 
children. The Home Work Report, published 
in 1937, gives evidence of this in secondary 
and junior schools. Even the infant school 
is not free from the shadow of the junior 
scholarship examination. The senior school 
has the opportunity of making the work and 
the pace suit the children and so avoiding 
the ill effects of examinations. Its business 
is to develop a child's powers, to awaken 
interests, to widen his outlook—not to make 
him able to pass examinations. 


Treatment and distribution through the 
course.—The first year should begin with a 
study of the capabilities of the children, a 
filling in of gaps and rubbing up of junior 
school work ( cf. Section IIT). Practice in 
quick accurate work should be given. Junior 
school work has often included things that 
would be better left to the senior school stage. 
The unfortunate result of trying to do too 
much is that nothing is done thoroughly. 
Hence many of the difficulties of senior 
school teachers. 

The junior school syllabus as given in 
Senior School Mathematics is: 

т. Addition and subtraction of whole 
numbers, money, lengths, times, weights 
and capacities, without undue complexity 
as regards numbers and units. 

2. Short and long multiplication of 
numbers. 

3. The process of reduction applied to 
simple examples only. 
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4. Short multiplication and division of 
money, lengths, times, weights and capacities. 

5. Addition, subtraction, multiplication 
and division of fractions with small denomin- 
ators. 

6. Mensuration of rectangles and cuboids. 

When this is known thoroughly and the 
children are able to apply it to widely varied 
examples, the work should be extended to 
cover (т) long multiplication and division of 
money, lengths, times, weights and capaci- 
ties; (2) use of alternative methods such as 
simple practice; (3) the decimal notation as 
an alternative way of writing tenths and its 
use in geometrical drawing. 

The introduction of some of the senior 
school topics now follcws. These are: 

т. Vulgar fractions (beyond junior school 
stages). н 

2. Decimals; percentages. 

3. Proportion; functional relations. 

4. Gcometry. 

5. Graphs and statistics. 

6. Applications to everyday life—insur- 
ances; discount ; interest; buying and selling; 
housekeeping; accounts and balance sheets; : 
rates and taxes; business affairs. 

7. Practical work out of doors; measuring 
heights and distances; applications to geo- 
graphy; trigonometry. 

8. Experimental work indoors; measure- 
ment of volumes; weights and densities; 
mechanics; other work related to physical 
science. 

9. Algebra in so far as it is of practical use. 

то. Special projects involving mathe- 
matical work. 

Logarithms.—The practical use of logar- 
ithms can be taught at an early stage to 
“A,” and the best of “В,” stream children. 
It can be taught as a mechanical process 
and the difficulties associated with negative 
indices can be avoided. If fractions are 
included in the expression that is to be 
valued, it can be multiplied by the power 
of ro necessary to clear it of fractions. 

Example: If 4:2x:713 is to be found, 
42 X713 can be evaluated by logarithms and 
the result divided by 104. 


18 TEACHING 


If 3:6—8-4 is required, the question can 
be changed to 36--84. 

If there is to be any real understanding 
of logarithms, they must be introduced in 
the way set out in the section on algebra 
(XV). This can be done without any other 
work from that section. If logarithms are 
to be taught, they should be introduced 
sufficiently early in the course for children 
to acquire reasonable facility in their use. 

The use of the slide rule is probably 
better than the purely mechanical use of 
logarithms. 

These topics are dealt with in succeeding 
sections. 

Their treatment is of great importance. 
They are not to be taken in order, each one 
dealt with completely before the next is 
finished. The earliest stages of all the topics 
are taken in turn; then the harder stages in 
each and in the last years the most advanced 
stages of each topic. In this way every child 
gets some ideas about each topic. He may 
not go far with any of them, but he has some 
acquaintance with all. This scheme is 
comprehensive and gives possibilities of wide 
variations. It can be used so as to suit any 
children in any environment. 


First year.—In the first year, average 
children in the average school will begin 
topics I to 5. They will apply them to 
practical affairs and may touch upon subjects 
mentioned in No. 7. Simple projects add 
great interest to the work. The extent of 
the work done in each topic depends upon 
circumstances, time available and the capaci- 
ties of the children. 


Second year.—In the second year, the 
children carry on each topic from the points 
reached in the first year. They will probably 
have finished all that needs to be done in 
topic r. They will begin to deal with topic 7 
and perhaps the simplest stages in topics 
8 oe 9. Projects (ro) should be worked 
out, 


1 Popularity of School Subjects, 
June, 1936. М 
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Third year.—The third and fourth years 
should see the further stages of topics 2 t 
5, 7, 8 and perhaps 9. Topic 6 should be 
introduced and worked through in thes 
last years. Preliminary work will have been 
done as part of topics 1, 2 and 3, but there 
should be this gathering up of application: 
to everyday life. 


Drawing.—Practice in drawing should be 
included throughout the course, not merely 
in the geometry. Children should gain 
experience in sketching plans, elevations, 
outline drawings, perspective drawings, sec 
tions; these will be rough at first, but the 
child will gain in accuracy as he develops 
power of self-criticism. Scale drawing in 
geometry can be used to lead up to mechan- 
ical drawing and the making of accurate 
plans and elevations. 

The child should also learn to read dimen- 
sioned sketches and drawings. Books of ex- 
amples that use these are of great value. Many 
modern books do incorporate this feature. 

Every class should be provided wiih 
suitable equipment for drawing—rulers, set 
Squares, compasses, protractors. 


Popularity of arithmetic among children.— 
An enquiry! was made as to the relative 
popularity of subjects in the elementary 
schools of Worcestershire. 9,127 children 
between ro and 14 years old arranged 15 
subjects in order of preference. Among girls, 
arithmetic appears ninth among the то year 
olds. Among boys it appears seventh among 
the ro year olds; third, second and fifth 
among the rr, r2 and r3 year olds. The 
children's reasons showed that likes and 
dislikes in school subjects are fluctuating 
and are influenced by many causes that are 
external to the subject. Among reasons 
directly connected with it, were the facts 
that children like doing something for them- 
selves; ІІ and 12 year olds like “getting 
results.” At r3 years of age, utilitarian 
reasons begin to take a larger place; children 


by J. J. Shakespeare; British Journal of Experimental Psychology, 
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develop a sense of more remote ends and the 
need for acquiring knowledge as a means to 
these ends. This is largely responsible for 
the low place given to arithmetic by girls 
of 13 and for 13 year old boys giving it a 
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lower place than 12 year olds. These results 
were obtained from children working on the 
old type of syllabus and the new senior school 
work should increase its popularity among 
older children. 


VI. VULGAR FRACTIONS, SQUARES AND 
CUBES 


VULGAR FRACTIONS 


Common sources of difficulty. —Weaknesses 
in dealing with vulgar fractions are common 
among children coming into the senior school 
and are not unknown among those passing 
into the secondary school In her book, 
The Case against Arithmetic, Miss Renwick 
gives many examples of misconceptions and 
things in fractions that puzzle high school 
children. Study of the difficulties experienced 
by children who are backward in fractions 
almost always reveals that the source of the 
trouble lies in the early stages of learning 
fractions. “A” stream children and the 
best of “B” stream find no trouble about 
taking steps that require careful negotiation 
by the weaker children. The following steps 
are common causes of difficulty: 

I. Passing from concrete to abstract, and 
generalising.—A child sees that 3 of a cake 
plus j of the same cake make $; that is, 
3 of the cake. But he has to take a big step 
before he can go on to say $--1—4—1. 

Less familiar fractions involve further 
difficulty. 

Example. 

5 41,3*- $449 — 18 В 
24 6'8 E FT gee is 

IL Passing from fractions of a whole to 
fractions of a group of things.—A child who 
has learnt to deal with eighths of a strip of 
paper or of a cake cannot immediately apply 
his knowledge to eighths of a group of nuts 
or people. Eighths of rs. or £r present a 


further difficulty. “You cannot get fof a 
shilling,” says a child. 

Ш, Finding the meaning for multiplication 
by а fraction.—A child learns how to find 
} of 16 things but may be confused by the 
use of the “ х” sign. “5X6 means 5 times 
6. How can ]x6 mean } times 6? You 
cannot take a thing } times. How can you 
multiply by a fraction?" says the child. 

IV. Finding a meaning for division by a 
fraction—Most children would say that 
10--5 means “то things shared among 5 
people,” or, “то things divided into 5 
groups." That is, they have the “sharing” 
conception of division. Only when they 
have the “measuring ” conception of division 
can they begin to understand what division 
by a fraction means: 

10--5 asks, “How many fives in то?” 

10—] asks, “How many fifths in то?” 

Children who do not see the meaning of 
sums in fractions may have been taught to 
use mechanical methods for “doing” easily 
recognised types of sums, but all their work 


‘is mechanical, and very absurd errors are 


likely to arise. 


Treatment for very weak children.—Treat- 
ment for all such cases is to go back to 
the beginnings of fractions and give much 
practice with concretes. Strips of paper 
should be folded; lines divided; counters 
divided into groups; circles cut up into equal 
parts; rectangles drawn and fractions shaded 
(or coloured). By these means, simple sums 
in addition, subtraction, multiplication and 
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division should be illustrated. Sums should 
be well graded so as to introduce one diffi- 
culty or one new point at a time, and only 
small numbers should be used. Easy fractions 
of sums of money should be introduced as 
-a preparation for later work. 


Drill in factors; multiples; equivalent 
fractions.—All children require drill in factors 
and multiples of numbers. This can be done 
along with revision of multiplication tables, 
in mental work. Practice in finding common 
factors and common multiples is necessary 
before children can deal with cancelling and 
finding the least common multiple. Drill in 
finding equivalent fractions should form a 
regular part of the mental arithmetic at this 
stage. 


LEAST COMMON MULTIPLE 


The least common multiple of a group of 
small numbers can be found by inspection. 
Most of the children should not be required 
to do sums that require any other method. 

If desired, the old method of setting out 
an L.C.M. sum may be taken at this stage. 
It is merely a compact form of setting out 
the factors: 

4) 12, 8,3,5 

3) $2255 

Ir DED 
L.C.M.—4X3X2X5-120 

This is now usually written: 

12—3X4 

8—2x4 

3—3X1 

5—5XI 
L.C.M.—3X4X2X5—120 


The latter form can be used in all cases; - 


it is less compact but is satisfactory for all 
questions suitable for senior schools. 


HIGHEST COMMON FACTOR 


A method for highest common factor is 
not needed, Children can work from first 


principles in all questions that are suitable 
for them. The drill given above prepares 
them for this. 


SQUARES AND SQUARE ROOTS 


All children should know the meaning of 
"squared" and how to write it. Excicises 


in finding squares and square roots should 
be incorporated in the mental work of the 
paragraph оп Drill above. They should be 
linked up with the measurements of area 


of squares and length of side of square. 

The better children may be given the 
quick mental method of squaring numbers 
I3 to I9: 

13?=(13+3)10+3° 
14?— (144-4)r0--4? etc. 

The method for finding the square root 
of any number is required for some of the 
later work, and it can be given as a mechan- 
ical process to those who are likely to need 
it. Explanations hamper rather than help 
children. 


CUBES AND CUBE ROOTS 


Cubes can be introduced in connection 
with volumes. Cubes and cube roots of the 
simplest numbers can be taken, but cube 
roots should be postponed until logarithms 
are taken. 


Types of question in vulgar fractions.— 
Long and cumbersome questions should be 
avoided. When choosing examples in frac- 
tions, the teacher should have in mind the 
future requirements of the children. Those 
who go beyond the first few stages in pro- 
portion and percentages will soon have to 
deal with expressions like the following: 
a of £2 8s. 
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44 
100 of £465 


34X4X£76 
100 
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d examples in finding fractions of 
f money should lead up to these. The 
‚ and the kind of example used must 

ged to suit the children. 


Examples 
press as pounds and fractions of a 


(b) £5 155.; (c) £3 4s.; (d) 


£2 55.; 
8d. 


2. Write the following as £ s. d.: 
(a) £: ©) £: (0 2%. 

8. (a) $ of ¥; (b) 1x ^; (с) § of ¥. 

4. (a) 12+ ye; (b) 6-41; (с) 8-3}. 

5. (а) of £5 16s. 84.; (b) % of £9 8s. 4d.; 
(c) ï% of £8 125. 64. 

6. (а) Find the cost of 625 glazed bricks 
at {22 per 1,000. 

(b) A man bought rjcwt. of sugar for 
{3 105. How many cwt. could he have 
purchased for £8 155.? 


VIL. DECIMAL FRACTIONS AND THE 
METRIC SYSTEM 


Historical note.—Our notation is a decimal 
notation, each figure in тт, IIT, representing 

1 times as much as its right hand neigh- 
ind decimal fractions are a natural 
opment from it. They first appeared 
and about 1607, when an Englishman, 
rt Norton, translated the work of their 
discoverer, Stevinus, a Flemish mathema- 
tician. Norton's work was entitled, “ Disme; 


The Art of Tenths, or Decimall Arithmetike, 


teaching how to perform all computations 
whatsoever by whole numbers without 
fractions, by the Four Principles of Common 
Arithmetic, namely Addition, Subtraction, 
Multiplication and Division. Invented by 
the Excellent Mathematician Simon Stevinus. 
Published: in English, with some additions, 
by Robert Norton, Gentleman." The chief 
attraction of this new art appears to have 
been its convenience for commercial calcu- 
lations dealing with compound interest. 

In 1610, 42:165 was written 42° I" 6? 5? 
and during the following years various other 
methods appeared for indicating the place 
values of the figures. The “dot” which, to 
us, is an essential part of decimals, was 
introduced by John Napier in 1650. The 
"dot" is simply a mark to show where the 
whole numbers end and the. fractional 
numbers begin. In strict accuracy we should 


not talk about moving "the point". When 
we multiply by ro or roo, we move the 
figures, not "the point”. 

The first users of decimals were not con- 
cerned with the theory of decimals; their 
methods would not satisfy the standards of 
our modern schools; they considered that 
they were "avoiding the intricacies of 
fractions" when they used Decimall Arith- 
metike. 

So originated the divorce between vulgar 
and decimal fractions. Decimals won their 
place in the business world because of their 
ease and convenience. They win their place 
in our senior school syllabuses because of 
their practical value in everyday affairs. 
Decimals are closely linked with percentages 
and are commonly used in stating statistics. 
Some understanding of the use of decimals 
is needed for intelligent reading of the 
newspapers, despite the fact that many 
people in Great Britain look with misgiving 
even on the first decimal place, and the use 
of tenths instead of twelfths. 

The English systems of money, weights 
and measures avoided tenths, preferring 
halves, quarters, eighths; thirds, sixths, 
twelfths. Because of this, we do not think 
so easily in tenths and, in the past, decimals 
have not entered daily life in Great Britain 
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so much as in other parts of the world. 
Yet an Englishman, James Watt, made one 
of the first suggestions, in 1783, of a decimal 
system for the measurement of length. The 
unit he suggested was the length of a second's 
pendulum in Lat. 45°. He considered this a 
natural unit, linking length and time. 
Another Englishman, Thomas Williams, in 
1788, wrote a book about a decimal system 
of measures. Before the French Revolution, 
English and French mathematicians were 
discussing the question of a more satisfac- 
tory system of units. Up to the time of the 
French Revolution, every province in France 
had had its own units for weight, length 
and area, and one of the early tasks of the 
new government was the unification of 
weights and measures. A French commis- 
sion was appointed to consider the matter, 
English scientists were invited to assist in 
the discussion, and in 1799 the metric 
system was adopted. It was made legal in 
1840. The length of the seconds pendulum 
(39:37 inches) became the unit of length, the 
metre, and all the other measures were 
derived from this. English scientists made 
their contribution to the metric system but 
the English weights and measures, with all 
their inconvenience, have maintained them- 
selves in England. 

Some day a government may reform our 
systems of money, length and weight, but 
in the meantime we adopt the metric system 
for many purposes. Science has used it for 
many years; engineers use it because engin- 
eering is a world trade and requires inter- 
national units; kilometres have become 
familiar in motor, cycle, and motor boat 
records; and as sport becomes international 
metres become the recognised units. Wire- 
less waves are standardised in metres. 
Probably the English and the metric systems 
will go on, side by side, for many years. 
The ease and convenience of the decimal 
system are obvious, yet many of the young 
people who have passed through secondary 
schools regard decimals with disfavour. 
This unfortunate result indicates that our 
teaching methods are not above reproach. 


We make of decimals a neat but complicated 
puzzle instead of a useful tool. Some 
children enjoy manipulating the processes, 
but to most they are a difficult and un- 
interesting mystery. Our treatment of 
decimals should make children familiar 
with their use for practical purposes and 
calculations. 


Teaching of decimals in the senior school.— 


The qualifications of children entering the 
school vary considerably. For some, the 
first stages are purely revision. The majority 
will have covered Stage r in the junior 


school, but need to revise it. For some, Stage 
Iis new work and may require much time. 


STAGE 1. 1st DECIMAL PLACE 


Літ. То teach the use of the first decimal 
place and apply it in drawing and measuring. 

To teach +, —, and x and ~ by whole 
numbers. 

I. Introduction and use in drawing and 
measuring.—Children find tenths of one 
inch on rulers and use them in work such 
as the following: 

1. Draw a line тїп. long. Write its 
length above it, using the decimal way of 
writing; i.e., 1:4. 

9. Draw another line, 1-7іп. long. How 
much longer is this than the first line? 
3. Draw another line ‘gin. long. 
much shorter is this than the first one? 

4. Draw a line and mark one end of it A. 
Measure from A r2in. and make а dot. 
Measure along the line another 1-7 in. and 
put another dot. How far is this from A? 
Repeat, adding 1-3in., :8in., etc., as 15 
required. 


How 


П. Addition and subtraction. 
The results of practical addition should 
be checked by working the sums: 


г? г3 
1:7 :8 
2:9 2T 


1. Draw a line 2:3in. long. Measure off 
from it r:2 in. 
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Measure what is left, 
Repeat, cutting off *9 in, 


23 T3 
HET “9 
rI r4 


2. Draw an oblong with sides 1-2 in, and 
rb6in. If a fly walked all round the sides, 
how far would it walk? If it went across 
from corner to corner, how far would it 
walk? How much shorter is it to go across 
from corner to corner than to walk along 


ides? 


1:2 r2 
r6 ró 
1:2 28 
r6 “= 
5:6 748 


Measure the distance between the lines 
on your paper. s y 

How far apart are they? Is that exactly 
true? 

lhis and other measurements bring in the 
idea of degree of accuracy. Children should 
make many measurements and state them 
as correct to ‘I inch. 


III. Multiplication and division by whole 


numbers. 


1. Draw a square with sides rin. Ifa 
fly walked all round the sides, how far 
would it go? Repeat for a square of side 
I'3 in. 

This introduces multiplication by 4, and 
the children quickly pick up the method: * 


I2 r3 
ut ot. 
48 52 


2. Mark off -7in., 6 times along a line. 
Measure the total length and check by 
multiplying: 


4. 
N 


similar kind should 


ы 


Other examples of 
be given. 
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8. Cut a strip of paper 6-4 in. long. Fold it 
into two and measure. Write down: 2) 64 


3'2 
Fold into 4 and then into 8, measuring and 
Checking by writing: 4) 6-4 8) 6-4 
, 1.6 8 


Other examples of a similar type should 
be given. 


IV. Use of decimals in drawing to scale,— 
Examples on drawing to scale of ro ft. (yards 
or miles) to rin.: these should refer to 
practical things and may be linked with 
manual work, handwork, geography. 

1. A greenhouse is 24 ft. wide. Its walls 
are ro ft. high. The greatest height, in the 
centre, is 17 ft. Draw a scale diagram of 
the end of the s 

2. A garden is 18 yd. wide and 28 yd. 
long, and is a rectangle in shape. Around 
its edges there is a 2 yd. wide bed of shrubs 
and flowers. Inside this is a gravel path 1 yd. 
wide. The centre is a lawn. Draw a plan to 
scale, 10 yd.—1 in. 


V. Applications to money.—Examples іп 
finding -5, +1, +2, * 4, etc., of given quantities: 
many easy mental examples should be done 
before written examples are introduced. 


* Examples 

1. I have a тоз. note. How much is ‘5 of 
that? . 

2. I have a {r note. How much is -5 of 
that? 

3. What is ‘2 of 15s? (Worked from 
*2=}). 

4. How many is «3 of a class of 40? 

5. What fraction is 15 of 30? Of 50? 


VI. Multiplication and division by 10.— 
Exercises in multiplication and division by 
10 should be given until the children are 
quick and sure about the operation. 

Note.—The earlier steps of Stage т are 
very easy; "Hardly worth the time spent 


"upon them," say some. But they do lay 


the foundations. They are waste of time for 
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children who have the foundations but most 
profitable use of time for those who have not. 
How much time should be given to them is 
indicated by the children's response to the 
work. As long as they are interested in the 
work, it is helpful. As soon as they have 
grown beyond it, they have little patience 
with it. 

The degree of difficulty can be increased 
by devising more elaborate examples, but 
the primary aim, as stated, must be kept 
in view and it is not to do complex examples. 


STAGE 2. 2nd AND 3rd DECIMAL 
PLACES 


Aim.—To introduce the second and third 
decimal place. To.teach multiplication and 
division by decimals. 

І. Introduction of second decimal place.— 
An effective method is by use of squared 
paper. 

*I of a large square is a strip of ro small 
squares. 

*1 of ‘I is one small square. 

“т of ‘I ds Д of 3; ie, 44 written 
‘OI, etc. 

Mental examples, illustrated by shading 
in squares to familiarise children with the 
Second decimal place and its use in +, —, 
and x and — by whole numbers: this should 
include some appreciation of when it is 
useful and when it is not; e.g., in drawing 
and measuring in inches the children can be 
accurate, at best, only to ‘o5 in. In dealing 


with the population of a town of 250,000 


inhabitants, ‘or of the population means 
2,500 people. 

II. Multiplication of a decimal by a decimal 
— Introduction of third and fourth places.— 
Knowledge of vulgar fractions leads to dis- 
covery of the easiest method of multiplying 
a decimal by a decimal. 

By comparison of 3x4—1 
and %х%-ф 
children arrive at *5X-:5—:25, 
and by practice with many examples they 
learn the rule:—Ignore the points; multiply 
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the numbers; count up the number of decimal 


places; count back that number of es 
in the answer and put in the point. 
23:14 23:14 
2314 *69 42 
1388 4 
SEIS /O 
38:18 10 
This is really a vulgar fraction method. 
It is equivalent to 
2314 , 165 _ 381810 _ 18.1, 
100 100 10000 
2314 0 3 0042 _ Go, 
100 100 10000 
The purely decimal methods are good 
exercises in manipulation and in the under- 
standing of place values, but they have no 
real advantage over the more simple method. 
In fact, it is quicker, more accurate and more 
reliable than the “decimal” methods. If 


any one of them is used, much time has 
to be spent in making it mechanical 
and the time could be spent to better 
advantage. 

ІШ. Division by а decimal.—Therc are 
several methods of dividing by a decimal, 
but the one that gives greatest satisfaction 
is the one which changes the sum, multiply- 
ing both numbers by the same power of 10, 
so as to clear the divisor of decimals. 

(а) 42۰74-3۰5 becomes 427-35 

(b) 10-4+-13 becomes 1040-13 

(с) 24:8-<-6-о2 becomes 2480-602 


(a) 12-2 


2. 427--35--12:2 


(0) 80 
13)1040* 
I04 
°. I0*42—13—80 
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(c) 4I1 y 
602)2450- 00 
2408 
720 
002 
1150 
602 
575 
.. 2р8--6-02--4:110 or, to 2 places 
of decimals, 4-12. 
In introducing this method, the children 
should be shown that; 
104 +4 ЖАЛ 


*02 2 2 20 200 
Sufficient examples should be given to 
make them realise that both dividend and 
divisor may be multiplied by the same 
quantity, without changing the answer. 
Alternatively, they may express the first 
question as 427 tenths divided by 35 tenths, 
and proce 
contained in 427, 
The та question is stated as тодо 
ndredths divided by 13 hundredths; i.e., 


1040+ #3 

The third, 2480 hundredths divided by 
602 hundredths; i.e., 2480-- 602. 

In both multiplication and division, the 
children should consider whether their 
answers are reasonable. In both, questions 
of degree of accuracy arise and should be 
dealt with by commonsense methods. In 
both, sufficient examples should be done to 
give confidence but the numbers dealt with 
should not be large. 


IV. Further decimal places and degrees of | 


ассиғасу. The third decimal place is always 
discovered in the course of doing multiplica- 
tion and division and can be dealt with when 
it arises. 

- The class should be told the meaning of 
third, fourth and fifth places and should 
discuss their importance or unimportance. 
- No new rules are required and children like 
to know that they can deal with as many 
decimal places as they wish. They also 
like to know that they may exercise their 
own discretion as to how many places they 


d to find how many times 35 is | 


2; 
work to, and how accurately they give the 
answer, N 

The amount of time given to examples 
which involve third place (and higher) of 
decimals may be very short, Some children 
do not need them at all. There is little value 
for anyone in laborious sums. 

V. Applications. 

Aim.—To give practice in the use of 
decimals in preparation for applications to 
profit and loss, percentages, etc. 

The following types should be practised, 
easy examples being done mentally and 
harder numbers being dealt with in written 
work. 

1. Find -25 of 16s. 84.; of £3 4s. 8d. 

9. What decimal is 64. of 1s.; of £1; 
of £2 55.? 

3. How many yards are there in -4 of a 
mile? 

4. What decimal is 2 ft. of 10 yd.? 

5. Find -3 of 1 ton; of 5 stones. 

6. What decimal is 8 stones of 1 ton? 

Similar examples should be given for time, 
area, volume. 

Note.—This should be done in the form 
of easy mental examples, throughout the 
work on decimals, The difficulties can be 
increased as the children progress in know- 
ledge of decimals. 


STAGE 3. METRIC SYSTEM 


Aim.—To teach the metric system. 

І. Introduction— Historical note.—This can 
be prefaced by a talk on the units of measure- 
ment and their standardisation. The children 
are interested to know how we got our 
English units and they quickly realise the 
need for a standardised unit. An English 
table of length was established by law in the 
reign of Edward II. It confirmed earlier 
customs and states: 

3 barley corns (round and dry, placed end 
to end) make І inch. 

12 inches make т foot. 

3 feet make т yard. 

51 yards make 1 perch.. 
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In the reign of Edward ІП the yard was 
substituted for the barley corn as the funda- 
mental unit. A metal bar, the length of the 
monarch's arm, was made and preserved as 
the standard English yard. The difficulties 
that arise in using a measure with accuracy 
are illustrated by the old custom of giving 
an extra "thumb's breadth" with every 
yard. Unscrupulous traders deducted the 
"thumb's breadth" of uncertain size, and 
àn Act in 1711 directed that one inch should 
be added to each yard when measuring cloth 
for sale. 

A uniform length for the mile came much 
later. The roads of England had never been 
officially measured before 1675. In that 
year a survey was made by John Ogilby, 
cartographer to His Majesty Charles II. In 
spite of his impressive title, Ogilby's records 
are inaccurate. He used the local measure- 
ments, and “ miles" varied widely in different 
parts of the country. The old English mile 
was about a statute mile and a half, and the 
ancient Scottish mile about 1,984 yards. 
"Country miles" to-day are notoriously 
long. 

The tale of the gradual working up to 
standards in England helps children to 
understand the adoption of the metric 
System in France. 

П. Work involving the use of centimetres 
and millimetres.—The children should find 
centimetres on their rulers, note the division 
into ten and use them for measuring as many 
things as possible, stating the measurement 
in decimal notation; e.g., 3-4 cm.;+7 cm. 

Along with this, work in drawing lines of 
given length, drawing squares and rectangles 
of given size, and measuring diagonals, etc., 
should be given. ; 

Ш. Comparison of inch and centimetre.— 
The children are asked to find out how man 
centimetres make an inch. They say, "Two 
and a bit," and are asked how they can find 
out more exactly. They suggest, " Looking 
across the ruler from centimetres to inches." 
"Laying paper across the ruler from centi- 
metres to inches." “Measuring one inch on 
one ruler, by centimetres on another ruler." 


"Drawing one inch and measurins it 


centimetres," All suggestions i 

discussed and the children led, wise 
questions, to see that the best result will be 
obtained by measuring a line, severo! inches 
long. The teacher can give the information 
that 5 inches is a good length to us ause 
it is an exact number of millimetres па, 

Usually, good results are obtai from 
this and the class is told that the exact 
value is 1 in.—2:54 cm. 

Note.—The method of teaching dis- 
covery adds greatly to the val f the 
lesson. 

IV. Comparison of metre and сағі-- 
Children find by measuring the meire that 
it is 39:4 in. This can be done wo: with 


two or three in a group while the rest of 
the class does examples. 


Various calculations can be made about 
the relations of the metric and the English 
systems. The following should be established: 

I yd.=36X 2-54 cm.=91-4 cm.—-0:4 m. 

100 іп. : 
Im. = = 39:4 in. = 1-004 yd. 

Examples should be given such as, “How 
long would a cricket pitch be if measured in 


metres? If it were made 20 m., how much 
would it be wrong?” 


I yd.=-914 m. 
22 yd.—22 X-914 m. 
==20:108 m. 


V. Comparison of kilometre and mile. 
From previous work r m.—1:094 yd. 
Si I Km.=1094 yd. 
i.e., I Km. is about $ of a mile. 

Examples on changing miles to kilometres 
and vice versa can be done if desired, but they 
should have reference to interesting topics 
such as races and speeds. 

VI. Metric money.—Metric money is of 
interest if used in conjunction with projects, 
plans for journeys, etc. 


STAGE 4, DECIMAL MONEY 


Aim.—To teach decimals of {т in prepara- 
tion for work in percentages, profit and loss, 
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where it is casier to work in 
шаһ of fr than in shillings or pence or 
vulgar fractions. 

This should be made as simple and as clear- 
The children should construct 
ready reckoner: 


est, cte., 


t as possible 


f: 1225. 25.9 f^ 1 
[: 22945. I5.5»£-05 
f+ 36s. 64d. (025 
£47 8s. 3l. f 0125 
£ 5= 105 Id. = {` 004 
4 6-125. 14. foor 


fie | а 
£9 18s. 
Examples in changing / з. d to decimals 
of {1 and pice versa be 


Multiplication and division of money 
should be done by aid of decimalisation. 


Examples 


1. £2 73. 94. X 53 
2. (270: 1618, etc, 


VIII. PERCENTAGES 


Use and abuse of percentages.— 4^ percent- 
age is another way of stating a fraction, 
23% means ġġ and has no further meaning 
unless it is connected with a unit. 23% of 
{т means 2% or 2-23. 

Percentages are used instead of decimal 
fractions or vulgar fractions in many prac- 
tical affairs. Custom has shown their con- 
venience for trade and commerce. Interest, 
profit and loss, and statistics are stated as 
percentages. Every child should learn to 
understand and interpret them. Their 
meaning is simple and should be obvious, 
but they can be used in misleading ways 
and can be made to lead to plausible 
fallacies. 

One of the cOmmon misuses of percentages 
is to quote them apart from their true 
context. For example, if, in a population. 
of 100,000, there are 20,000 insured workers. 
of whom 16,000 are unemployed, then the 
percentage unemployed is 80% of the insured 
workers, or 16% ‘of the population. The 
street corner orator who wishes to emphasise 
the seriousness of the problem says, "80 
per cent unemployed! 80 per cent of our 
people out of work! 80 per cent of 100,000; 

' that means 80,000 able men without work!” 
His political opponent, desiring to minimise 
the amount of unemployment, says, “16,000 
men unemployed, but half of them have 
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exhausted their benefit and are no 
insured workers. Many of these are 
for employment so, actually, there are 
8,000 unemployed out of a population of 
100,000; that is only 8 per cent unemployed.” 
Arguments based upon either 8o per cent 
or 8 per cent may lead to very erroncous 
conclusions. Advertisements and newspaper 
articles as well as political speeches abound 
in fallacies of this type. 

For children, the misuse of percentages 
may be illustrated by the tale of the rabbit 


pies. 

Rabbit pie was one of the special dishes 
advertised by а dock-side eating-house. 
Customers became dissatisfied with the 
quality and complained, - saying that the 
pies were of horseflesh, not rabbit. This 
was denied vigorously by the proprietor 
until, faced with a piece of bone which had 
not been part of a rabbit, he had to admit, 
“Some horse," Further pressure drove him 
to, “Some horse, but 50 per cent rabbit. 
Yes, there is 50 per cent rabbit," Nothing 
would move him from that, “50 cent 
rabbit, half rabbit—good rabbit pie.” But 
in the end it was found that “50 per cent 
rabbit, 50 per cent horse” meant “т rabbit, 
I horse." 

Children should be taught always to ask 
about a percentage, "Of what?” 


1 
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STAGE 1. MEANING OF 7), 


Aim.—To give a clear idea of the meaning 
of 9%. 

Mental work dealing with familiar matters. 

1. A firm advertised that 5% discount 
was given for all articles bought for cash; 
that means £5 for all goods amounting to 
£100 in value, 5s. for 1005. in value and 54. 
for rood. in value. What would be given 
for goods valued at 300s.? For £200? For 
Good., etc.? 

2. In a school there are 200 children. 
50% are girls. How many girls are there? 
How many boys? 

8. In a school of 300, 60 children stay 
at school for dinner. What percentage is 
that? 

Mental questions of similar types, dealing 
with complete hundreds, should be given 
until the children are able to do them easily. 
These should include questions such as: 

4. A man loses 5% of his money. What 
percentage is left? 

5. A breakfast cereal is advertised as 
100% food. What does that mean? 


STAGE 2. PERCENTAGES AS 
FRACTIONS 


Aim.—To link percentages with fractions. 

I. Percentages expressed as fractions — 
Mental questions such as the following 
should be given: 

1. There are 40 children іп a class. 50% 
of them can swim. How many children can 
swim? 

2. How much is 20% of ros.? 

8. A man saves 10% of his wages. If he 
earns £3 per week, how much does he save? 

The above questions require the percentage 
to be converted into a fraction. 


5096—4$—1 } of 40 children =20 
children. 
20% ==} 1 of 10s.—25. 


Questions similar to those in Stage 1 can 
be used, but the total number should not 
be a round number of hundreds. 


PRACTICE FOR 


SENIORS 
A table should be built up and used for 


reference until the items become memorised? 
So =f 5-i 10-Ш-ч-ф 
20% — 43 —:2—1 25 %--25--% 
49% == "4=3 75%-1%--25-% 
80% = 5 = 8=} 5% 139 =" 05= 
The speed with which this is built up and 
the number of items taken depend upon the 


intelligence of the class. Е 

After practice in mental work, written 
work is required for dealing with larger 
numbers. The method is the same. 


Examples 
l. Out of 380 children, 75% pass an. 
examination. How many pass? 
i 
usps. | 
2. A school has 225 pupils. 40% have 
not been absent this year. How mam 
children have not been absent? 
8. A rent of £25 is raised 89). What will 
it become? Р 


285 children pass. 


2 
8 ха _ AE % 
мечту £2. Rent is raised £2 and 


becomes £27. 


IL Fractions as percentages. 

Mental Examples. 
1. What % is 3; 1; etc.? 
2. What % is 3d. of 6d.? Of ts., etc? 
3. What % is 30 marks out of 60? 
4. What % is 20 children out of 50? 
5. If 8 out of 40 are absent, what % is. 

that? 

Written Example. 

What % is $? 


20 
I of Yoo 20 
= = "6: 
чу 3 і 
3 


Examples in Conversion of Fraction to % 

1. In a class of 50, 38 are present, In 
another class, 30 out of 40 are present. 
Which class has the better attendance? 
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2. A grocer buys tea at ts. 44. per Ib. and 
it at rs. М. What is his profit %? 
The chikiren should be told to take profit 
ı percentage of cost price.) 
3. What % of money is left if 1 has been 
t out of $ of a legacy 


STAGE 3, HARDER APPLICATIONS 


Miscellaneous. examples of а harder type. 
questions dealing with profit and loss, 
four items are involved; namely, cost price, 
«Ming price, profit, %4 profit. If any two 
e given, the other two can be found. The 
isiest type of example gives cost price and 
«ling price, or cost price and profit. The 
irdest type gives profit and % profit. 


^ 


. 
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Teachers сап make their own examples to 


Note.—A good “A” class will go through 
all the stages, doing some examples in 
Stage 3, in one lesson. An average class 
will do Stage 1 and part of Stage 2 in one 
lesson. 

The mental examples are found to be much 
easier than the written, in all stages, and it 


IX. PROPORTION 


v 

Proportional numbers and quantities. 
Proportion sums can refer to pure number. 
For example, 3, 12, 9, 36 are four numbers 
proportional to one another because the ratio 
of 3 to 12 is the same as the ratio of 9 to 36. 


37.9 
12 36 
In real life, the sums refer to money, 
length, weight, time and their relationships 
with one another. Their difficulty ranges 
from the very easy to the very difficult. 
At one end, “If 4 toys cost 15., what would 
2 toys cost?" At the other, a compound 
proportion introducing several variables, 
some directly and some inversely propor- 
tional. The easiest can be done by a child 
of 6 or 7 years. The hardest should not 
come into senior school work because it is 
academic and rarely comes into real life. 


“Fractional ” and “ unitary ° methods. — 
The most satisfactory way of solving ques- 
tions in proportion is the ratio (or fractional) 
method, 

Example: If 4 toys cost Is., what would 
2 toys cost? 2 toys are half of 4 toys, so they 


fore 2 toys cost 6d. 

— As long as the ratios are easy, no difficulty 
is involved. If the question asked for the 
cost of 7 toys or even 3 toys, children would 
not be able to do it by the ratio method, 


"until they had had much training. The 


quicker ones would suggest, “ 4 toys cost Is.; 
that із, one toy costs 34. 7 would cost 214.; 
that is, 15. od.” 

Children do discover the unitary method 
for themselves and feel confidence in using 
it. The weaker children will never use any 
other, but the better ones should be led to 
use the fractional. Most of the “А” stream 
and some of the “В” will wish to do so. 


Proportion in the senior school.—The work 

: "C" children can cover the first 

* A" children can cover all and will 
spend little time over the earliest. 


STAGE 1. PREPARATORY 


For some time before beginning the 
formal treatment of the subject, easy 


^ 
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questions should regularly be introduced 
into mental work, so that the children become 
familiar with them. 

These should range from very easy— 
"6 books cost 3s. What would r2 cost? 
What would 3 books cost?"—to harder— 
“ro books cost gs. 64. What would 2 books 
cost? What would 20 books cost?” 

The teacher can make examples to suit 
the class, The topics dealt with should be 
of interest to children :—Toys: tops; marbles; 
dolls; engines. Eatables: sweets; cakes; 
apples; oranges; Easter eggs. Books; pens; 
pencils. 

The ratio should be confined to 4, 1, {, }, 
Pd Î and {. In some cases the question 
should be asked in another form. Instead 
of saying, “ If 6 cakes cost 1s. 6d., what would 
3 cakes (or 12 cakes) cost?" ask, "What 
would be the cost of 3 cakes if 6 cakes cost 
15. 6d.? "" or, “If rs. 6d. is the cost of 6 cakes, 
what would be the cost of 3 cakes?” 

After the children have found the right 
answer, they should be asked to explain how 
they arrived at it. It is a valuable exercise 
in clear, orderly expression if the children 
are trained to say: 


“We are asked to find the cost of 3 cakes.’ 
“We are told that 6 cakes cost 15. 64.” 
“3 cakes are half of 6 cakes." 

“They will cost half as much." 

“Half of 1s. 64. is gd.” 

“3 cakes cost 94.” 


To make a full statement for every 
example would be boring. By spreading the 
work over a number of weeks, everyone in 
the class can be given practice in stating 
solutions. 

Non-proportion questions should be 
included occasionally. They amuse the 
children and keep them alert. The best 
known types are: 


1. If it takes 3 mins. (о ой т egg, how long 
will it take to boil 2? 

2. If 1 peacock wakens 3 men, how many 
peacocks would be needed to waken r2 men? 

3. If Henry VIII had 7 wives, how many 
had Henry IV? 
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4. Tom is 4 ft. high when he is 10 years 
old. How tall will he be when he is 20 years 
old? 

A different type is illustrated by a story 
from Berwick-on-Tweed, where much salmon 7 
fishing is done. A visiting inspector hoped 
to gain a better response to his questions 
by making them topical. He asked, “If 
2 Ib. of salmon are sold for 84., what would 
7 lb. be worth?" “Nawt,” replied the boy, 
who had good practical knowledge about the 
values of salmon. 

The teacher can make examples based on 
these types. 

Inverse proportion should be avoided at _ 
this stage. 


STAGE 2. WRITTEN EXAMPLES 


Aim.—To introduce written work. Mental 
examples are taken first. 4 

1. 6 engines cost 45. What would 3 cost? | 
12 cost? 

2. 12 pencils cost 15. 64. What would 4 
pencils cost? 36 cost? . 
8. 8 cwt. of coal cost 16s. What would 
2cwt.cost? 32 cwt.? 40 cwt.? 1 
4. 3 pails hold 6 gallons. 
would 5 pails hold? А 

This and similar examples would be | 
worked, mentally, by unitary method. 4 
The degree of difficulty that requires 
written work depends upon the intelligence 
of the class. Even with a very good class, 
the first written example should be fairly 
simple. The method of writing down has | 

„to be learnt: 
If 4 pails hold 3 gallons, how much will 
7 pails hold? 
4 pails hold 3 gallons. 
I pail holds % БУ 


7 pails hold R7 » = 5} gallons. 


Children who are able to do so, realise | 
that the middle line could be omitted. The. 
difficulty is that 7 is an unfamiliar ratio. | 
Children should be taught the unitary | 
method and encouraged to omit the middle 
line when they feel it unnecessary. 


How much 


Many examples should be given so that 
the children gain confidence. Freedom 
should be allowed in the handling of the 
last step. Sometimes it is wise to work out 
the value for the middle line; more often 
t is wise to postpone the working out until 
the last line. 

Examples 4 

ә) If 7 Ib. of sweets cost 18s, 8d., what 
would 51b. cost? 

7 lb. cost 185, Bd. 


1 lb. cost = om 2$. M. 

5 lb. cost $x 2s. 84. ergs. 44. 

In the above, the sum would become more 
cumbersome if the third line were written: 


5 lb. cost 18s. 8d. x ам х 5. 

b) If 4 Ib. of sugar cost rod., what would 
18 Ib. cost? 

4 Ib. cost 104. 

1 Ib. cost Yd. 
18 Ib. cost et = 45d. қ 

In this sum it is better to postpone working 
out until the last line. 1 

The slower children find it more difficult 
to exercise discretion and prefer to follow 
an exact routine. They should be kept to 
easy examples and may follow the unitary 
method always. They often find difficulty 
in choosing the first statement. For example, 
à question which begins by stating that 
“30 oranges cost 45.” may go on to ask, 
"How many would be bought for 14s.?” 

The simplest (unitary) method of working 
this is: 


45. buys 30 oranges 


Is: 27. 
15 7 
x 

4520 BM = 15x7 = 105 


Here the first statement is not identical 
with the one made in the question. If the 
children need a “crutch” they may be 
told to ask themselves, “What is wanted, 


money or oranges?” In this case, oranges. 


^ 
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(b) A journey takes 3 hrs. at 30 miles per 
hour. How long would it take at 40 miles 


per hour? 
At 30 mls. per hr. it takes 3 hrs. 
» in » » 3X30 hrs. 
x3h 
» 40 » » „ e = 2thrs. 


Using the fractional method, the child 
would say, "It will take less than 3 hours. 
It will take $9 of 3 hours; that is, 2} hours. 

That is, the middle line is omitted and 
the sum stands: 

At 30 m.p.h. the journey takes 3 hours 


b 
» 40 ,, » deus = 2t hrs. 


(c) I have enough ribbon for 32 badges 
if I put 1o in. into each. I want 40 badges. 
How much ribbon can I put into each? 

32 badges with ro in. in each. 

10 X 32 
40 

(d) A camp has enough food for 4 men 
for 12 days. How long will it last if 2 more 
men join the party? 

4 men for 12 days. 

1 man for 48 days. 

6 men for 8 days. 

Or: 

4 men for 12 days. 

6 men for $ of 12 days—8 days. 

Examples on inverse proportion should 
be chosen with care. Many of those given 
in the older books are pedantic and have 
no relation with the real world. 


40 » » = 8 in. in each. 


STAGE 4. COMPOUND PROPORTION 


Compound proportion, if it is desired, 
may be done here. It is not easy to get 
simple, convincing examples, and the topic 
may be omitted. Variation and joint varia- 
tion can be done by the best children and 
are dealt with under algebra. 


Examples 


1. If іоп of coal lasts a household 2 
months when 4 fires are kept alight 9 hours 
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per day, how long would it last if 6 fires 
were kept alight for 12 hours per day? 


It would last x2 as long. 


6 
1,2 x 2 = I month. 
62214 
2. If by walking 4 miles an hour I can 
cover a given distance in 35 mins, how 


long should I take to travel three times 
the distance at 33 miles an hour? 

8. If 500 tiles are used for paving a court- 
yard, how many will be needed for one 
twice as long and $ of the width? 

4. If a 4 Ib. loaf of bread costs 102. when 
wheat is 70s. a quarter, what should be the 
price of bread per Ib. when wheat is 63s. à 
quarter? 

5. A road 220 yd. long and 15 yd. wide 
is constructed by 20 men in 14 days. How 


long would it take 35 men to construct a » 


similar road 330 yd. long and 20 yd. wide? 


STAGE 5. PROPORTIONAL DIVISION 


Aim.—To teach proportional division. 
I. Introduction by mental questions. 1 
Example: Divide 1s. between 2 boys so | 
that one gets twice as much as the other. ! 
This can be illustrated in concretes or | 
by diagram: ч 


оо 00 00 00 8 


In words: When т boy gets rd., the other | 
gets 2d. That makes 34. We can take 
3 pennies 4 times from 15. That means that — 
I boy gets 4 times r penny and the other 
4 times 2 pennies. 

After practice, the children see that I 
boy gets 4 and the other 2 of the whole. 

Similar examples dealing with division 


in ratio I to 3; I to 4; 2 to 3; 3 to 4; E- 
are suitable for this preliminary mental — 


work. К 


II. Written questions, dealing with more 


difficult ratios, larger numbers, division. s 


among three or four. Suitable topics are | 
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division of profits, division of rent, com- 
position of alloys and other mixtures. 

(а) A provides £500 capital, B provides 
{зоо and C provides £200. How should 
they share a profit of £120? 


500 
A gets ù of £120 = бо, 


300 
3 gets 2— = 
B gets v of £120 = £36. 


C ret 200 t£ ^ 
jets —— of f120 = à 
Bers 1000 5% 


(6) Tea is mixed in the proportions 1 lb. 
of a good quality tea to 51b. of a cheap 
quality. What weight of the good quality 
tea will there be in 1 cwt. of the mixture? 
Problems on price can be based on the 
above sum. 


STAGE 6. GEOMETRICAL 
REPRESENTATION 


Aim.—To show geometric applications 
and illustrations. I 

l. The children draw two lines meeting 
at a point at any angle. Along one they mark 
off 3 inches and along the other 3 inches. 
They join the points in pairs, and discover 
that the lines obtained are parallel to one 
another, Fig. т. 


Fic. І. PARALLEL LINES 


Repeat, marking off equal lengths with 
compasses along AB, and equal divisions of 
a different length along AC. Join the points 
in pairs, 
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The children will all use different lengths 
for the divisions along AB and AC, but all 
will find the cross lines parallel to one 
another. қ 

2. The use of this for division of а given 
line into any required number of parts. 

Let AB be the given line to be divided 
into 5 parts. Draw another line through A, 
making an angle of convenient size with 
AB. Along this mark off 5 equal distances, 
lettering the 5 points, C, D, E, F, G. Join 
BG. Through C, D, E, F draw lines parallel 
to BG, cutting the line AB into 5 equal 
parts, Fig. 2. 


Fic. 2. DIVIDING А В їхто EQUAL Parts 


3. Dividing a line into parts which are 
in a given proportion. 

Example: To divide a line AB into 2 
parts so that their lengths are in the ratio 
2 to 3. 

Through A draw another line at any 
convenient angle. Along this mark off 
5 equal divisions. Join the end point G to 
B. Through D draw a line parallel to BG. 
This line divides AB into 2 parts which 
are in the ratio 2 to 3, Fig. 3. 


A 2 3 B 
Fig. 3. LINE А B DIVIDED INTO PROPORTIONS OF 2 : 3 
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IN PRACTICE FOR SENIORS 


X. GEOMETRY 


History of the teaching of geometry.— 
Geometry studies spacial relations; it has 
to do with distances, positions, shapes, 
forms, of solids as well as plane figures. 
It gives us acquaintance with our environ- 
ment, in the skies as well as on the earth. 
Mankind studies geometry from fhe days 
of infancy when he handles all things within 
reach to discover their shapes, sizes and 
feel, to the years of maturity when he 
builds houses, bridges, ships, canals, aero- 
planes. By studying the geometry of the 
heavens he discovered how to make maps 
of the earth, how to direct his voyagings 
abroad, how to make a calendar. Asa topic, 
geometry is as all pervasive as number, yet 
in elementary education it has been almost 
neglected. This is largely because geometry 
has been identified with Euclid. Admirable 
as his structure of deductive reasoning may 
have been for the philosophers of his own 
day, в.с. 350, it is not suited to children. 
It is told that the fellow townsmen of 
Pythagoras fired the college where he taught 
because they felt so incensed by the aloof 
superiority of his teaching and his students. 
To-day, the man in the street feels that he 
has little use for geometry and doubts 
whether it should be taught. Yet the 


theorem of Pythagoras states a truth that , 


is used in almost every enterprise under- 
taken by men, and none of our modern 
progress could have been achieved without 
geometry. 

The study of geometry should be part of 
the education of every child. A child once 
wrote, “There are three postulates. First, 
things that are equal to the same thing are 
equal to one another. Second, things that 
are greater than the same thing are greater 
than one another. Third, things that are 
less than the same thing are less than one 
another.” “Howlers” of this type illustrate 
the fact that the axioms and postulates of 


Euclid are not obvious to a child’s mind 
His methods of proof are not a child's 
methods and require powers that a child has 
not yet developed. Despite this, Euclid 
was the current text book of geometry in 
the schools of Europe and America until 
the beginning of the twentieth century. The 
developments during the past seventy to 
eighty years have been revolutionary and 
Euclid is rarely found in any school of 
to-day. 

The revolt against Euclid arose among 
educationalists and practical teachers. One 
of the first protests was made in Germany 
towards the end of the seventeenth century 
by Leibnitz, who said that he did not 
think that the Elements of Euclid was a 
satisfactory text book for children. It was 
the next century that saw widespread 
developments in educational thought. The 
great pedagogues of the nineteenth century, 
Pestalozzi, Herbart and Fróebel, influenced 
the teaching methods of all subjects. They 
aimed at leading the children from empirical 
Observation to thought. They believed in 
starting from concrete facts, in giving prac- 
tical work that involved independent in- 
vestigations on the part of the children. 
They said that by these activities and by 
play, children learnt and became able to 
think, but the reasoning was to be largely 
inductive and suited to the child's stage of 
development. The first effects were the 
appearance of many new school books, 
artistically produced and attractive to 
children, but the system of Euclid remained. 
There was less abstraction, less formalism, 
less pedantry, but essentially the same 
Euclid. Those interested in the develop- 
ment of geometry in Germany can find an 
account of it in the Mathematical Gazette 
for May, 1937. From the point of view of 
the senior schools, the story of progress in 
England is of more importance. In his 
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presidential address to the Mathematical 
Association іп 1936", Mr. A. W. Siddons 
gave an interesting account of what has 
been done by the teachers of mathematics 
in this country during the past eighty 
years. The revolt against Euclid began 
about 1860 and in 1868 a Schools Inquiry 
Commission published a report which made 
it plain that "time was being wasted over 
Euclid; that boys might have worked for 
years at Euclid and even known Euclid 
perfectly and yet known next to nothing of 
the spirit or method or results of geometry.” 

The formation of an Anti-Euclid Associa- 
tion was proposed in 1870 and in 1871 the 
first meeting was held of the Association 
for the Improvement of Geometrical Teach- 
ing. Of the sixty-one members at that 
time, fifty-two were schoolmasters. Much 
work was done by the A.LG.T.; methods of 
teaching were discussed; syllabuses were 
drawn up and published in 1875; a text 
book was produced and published in 188r. 
Some of the leading reforms advocated were: 

1. That practical geometry should precede 
theoretical. 

2. That numerical examples should be 
introduced in illustration. 

3. That the notion of rotation should be 
introduced into the definition of an angle. 

4. That the axiom known as Playfair's 
respecting parallels should be substituted 
for Euclid’s. 

5. That problems should be separated 
from theorems, 

Mr. Siddons tells many details of this 
campaign waged by schoolmasters for a 
more educational course in geometry. Pro- 
gress was slow, strong opposition came from 
examining bodies and from the universities. 
After sixteen years of work, in 1887, con- 
cessions were won from Oxford and Cam- 
bridge. Both universities passed regulations 
that allowed “proofs other than Euclid’s, 
provided that Euclid’s order was not vio- 
lated." There the matter rested until the 
present century. The Mathematics Associa- 
tion was organised in 1897 and played a 


35 


large part in the campaign for better teach- 
ing of geometry. Early in the twentieth 
century the results of thirty years of spade 
work began to appear. In 1903 both Oxford 
and Cambridge accepted as examination 
regulations, "Any proof of a proposition 
shall be accepted which appears to the 
examiners to form part of a systematic 
treatment of the subject." “Proofs which 
are only applicable to commensurable mag- 
nitudes shall be accepted." In Rome, in 
1908, an International Commission on the 
teaching of mathematics demanded of 
geometry, “The strengthening of space 
perception and the experimental, practical, 
application.” In 1909 the Board of Educa- 
tion published circular 711 on The Teaching 
of Geometry and Graphical Algebra. This 
circular became famous because it gathered 
up all the conclusions arrived at by the 
new movement. It marked the complete 
break from Euclid and the adoption of the 
new methods. It stated that in geometrical 
education the method should consist of 
three stages: 

I. In the first stage, the pupil should be 
introduced through observation and experi- 
ment and a minimum of explanations into 
the language and the concepts of geometry. 
No mention of axioms and postulates should 
be made. 

2. Then follows the second stage of the 
discovery of the properties of figures. The 
pupil learns certain propositions by means 
of drawing, measuring, paper-folding and 
other investigations, Construction problems 
should be -avoided. Parallels should be 
introduced through the notion of direction. 

3. Finally, in the third stage, construction 
problems and propositions should be worked 
on, not as mental acrobatics but by means 
of a good mixture of observation and 
thinking, deductive reasoning being intro- 
duced. 

These ideas were quickly adopted not 
only in the public schools and grammar 
schools, where the movement had originated, 
but also by the new secondary schools. As 


1vide Mathematical Gazette, February, 1936. 
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always, the pendulum tended to swing to 
the other extreme. Freedom from the 
bondage of Euclid tended to be abused. 

Speaking on this topic at the British 
Association in 1910, Professor Hobson said: 

“There are at the present time some signs 
of reaction against the recent movement of 
reform in the teaching of geometry. It is 
found that the lack of a regular order in 
the sequence of propositions increases the 
difficulty of the examiner in appraising the 
performance of the candidates, and in stand- 
ardising the results of examinations. That 
this is true may well be believed, and it was 
indeed foreseen by many of those who took 
part in bringing about the dethronement of 
Euclid as a textbook. From the point of 
view of the examiner it is without doubt an 
enormous simplification if all the students 
have learned the subject in the same order, 
and have studied the same textbook, but, 
admitting this fact, ought decisive weight 
to be allowed to it? I am decidedly of 
opinion that it ought not. I think the 
convenience of the examiner, and even 
precision in the results of examinations, 
ought unhesitatingly to be sacrificed when 
they are in conflict—as I believe they are 
in this case—with the vastly more import- 
ant interests of education. Of the many 
evils which our examination system has 
inflicted upon us, the central one has con- 
sisted in forcing our school and university 
teaching into moulds determined, not by 
the true interests of education, but by the 
mechanical exigencies of the examination 
Syllabus. The examiner has thus exercised 
a potent influence in discouraging initiative 
and individuality of method on the part of 
the teacher; he has robbed the teacher of 
that freedom which is essential for any high 
degree of efficiency.” 

The freedom was won and the tale of its 
coming may seem like a story of battles long 
ago. Nevertheless, the senior school work 
will profit if its teachers know something of 
the history of the teaching of geometry and 
see their work in perspective as part of a 


greater whole. The anti-Euclid campaign 


was fought in schools working up to, and 
beyond, matriculation standard. The senior 
school syllabus covers a smaller range. It i« 
different in type, not being a shortened, 
watered-down secondary school course, but 
its teaching problems are not different in 
nature. The senior schools are fortunate 
in being free from external examinations, 
free to experiment and to work out their 
own salvation. In developing schemes for 
geometry for the average child and for those 
below average, teachers are carrying forward 
a progress begun in 1860. 

The "father" of the A.LG.T. was Row- 
land. In 1902 his advice was sought on 
some suggested reforms. It is interesting 
to read part of his reply, as quoted by 
Mr. Siddons: 

"I care not a rush whether boys use an 
x or not in working an arithmetical problem; 
if it helps them to think, then good; if it is 
a symbol used mechanically, then bad, very 
bad. 

"I trust that in the new reforms you will 
aim at giving freedom to the teacher; my 
present position with regard to reform 
might perhaps be summed up in the follow- 
ing resolutions: 

I. That it is desirable that every school- 
master should be intelligent, zealous and 
stimulating. 

2. That good schoolmasters should be 
well paid in cash and in repute, and that 
bad ones should be requested to find other 
occupation. 

3. That a good schoolmaster should be 
allowed to do what he liked. 

4. That examiners should go to the 
devil. 1 


Sequence of geometry for the senior school. 
—It would be difficult, if not impossible, to 
plan a detailed syllabus suited to all children 
and to the circumstances of all schools. The 
following sequence is divided into stages 
which follow the order of development of a 
child's powers. Some notes on teaching 


! Mathematical Gazette, February, 1936. 
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method are given for each stage. The time 
given to it depends upon many factors and 
must be left to the discretion of the teacher. 

“А” stream children will cover the ground 
quickly and do each stage fully. “В” and 
"C" will work through the same stages but 
they work more slowly, need more practical 
work and do less work within each stage; 
that is, they make fewer applications. In 
the end they will have covered fewer stages, 
but it is possible to work with a class con- 
taining children of different capacities, as a 
class. All work at the same stage, but some 
do more varied examples than others and 
make more difficult applications. 

The later stages cannot be done without 
the preparatory work of the earlier ones. 
Books of examples are desirable because an 
abundant supply must be available. 

It is a good thing if the children keep 
their own geometry note books. Into these 
they put sufficient notes to remind them of 
the most important things they have learnt 
at each stage. 

Junior school work.—The children coming 
into a senior school have very varied attain- 
ments in geometry. What may be hoped 
for are: 

I. Ability to measure and to draw straight 
lines accurately to jj in. 

2. Ability to construct right angles, squares 
and rectangles. 

3. Ability to draw and to interpret simple 
drawings to scale and to understand very 
simple maps and plans. 

4. Some idea of direction and the points 
of the compass. 

Importance of fundamental ideas.—There 
are sure to be some members of the class 
who have not covered the whole of this in 
à satisfactory way, and the teacher's first 
problem is to devise work which will give 
profitable revision and application for all; 
make vague ideas clear and definite; develop 
skill and accuracy. It is rarely necessary to 


divide the class into sections because апу, 


topic in geometry provides a wide range of 
applications with varied degrees of difficulty. 
By preparing sufficient examples for each 
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topic, the teacher can provide occupation 
for every child suited to his needs and speed 
of work. Some suggestions follow for the 
treatment of this preliminary work. It must 
not be disparaged as too easy for a senior 
school, for it gives the foundations for all 
the later work. Many of the difficulties 
encountered in teaching geometry are due 
to confused ideas about fundamental mat- 
ters. 

This is often illustrated in connection 
with angles. For example, a class was 
folding squares diagonally so as to make 
right angled triangles. The squares were of 
different sizes and one child had folded a 
3in. square and a rin. square. She held 
them up and said, "This half right angle 
(showing the triangle from the 3 in. square) 
is far bigger than this half right angle 
(showing the angle of the triangle formed 
from the 1 in. square).” 

During a practical lesson a boy twelve 
years of age wished to draw, to scale, a 
right-angled triangle with one side represent- 
ing a base line бо ft. long and one angle 
representing an angle of elevation of 25°. 
He came to his teacher and said, “I am going 
to use a scale of ro ft. to rin. How do I 
draw the angle to scale. Do I take so many 
degrees to rin.? How can I do it?" 

Another example of confused thought is 
provided in the “howler”—An angle is a 
triangle with only two sides and one side 
missing." A child should not be asked to 
define an angle, but it is well for a teacher 
to consider what is meant by the size of an 
angle before beginning to teach about 
angles. 

Children have to begin by studying corners 
of figures, drawing them, feeling them, 
comparing them. Along with this they should 
turn through angles—at first, right angles— 
and talk about hands of clock turning 
through angles. The right angle is used as 
unit of measurement in the first lessons. 
When the children feel the need for a smaller 
unit, they can be introduced to degrees. 

Suggestions follow for lessons suitable for 
children during their first year, These aim 
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at revising and extending knowledge and 
preparing the way for later work. 


STAGE 1. TEACHING AND REVISION 
OF RIGHT ANGLES 


Introduce as a name for corners of squares 
and rectangles; get the children to discover 
right angles in the classroom; let them fold 
a straight edge of paper so as to make a 
right angle; fold paper so as to make a right 
angle; fold paper twice so as to get creases 
at right angles; fold a square diagonally so 
as to get a triangle with one corner a right 
angle. 

When the children are familiar with right 
angles, they are ready to draw them. 

It is desirable that set squares should be 
available for all. If this is not the case, 
paper set squares can be made by taking a 
piece of stout paper about 8in. square, 
folding carefully so as to get the folded edge 
forming one arm of a right angle. This 
fold is sufficiently strong for a pencil to be 
run along it and, with care, the paper set 
square (rectangular in shape) can be used 
successfully. 


Drawing Exercises 

1. Free drawing of right angles in any 
position to give facility in handling a set 
square. 

2. Drawing lines at right angles to a given 
line through any points on it. 

(At this stage it is wiser not to use a ruler 
with the set square. One side of the set 
square is laid along the given line, the set 
square held steadily with the left hand 
while the line at right angles is drawn.) 

3. Drawing lines at right angles to a given 
line through given points. 

The children draw a line across the bottom 
of their paper and mark points along it 4 in. 
apart. They then draw lines, about 3 in. 
long, at right angles at cach point. 

When the quicker children have finished 
this, the next step can be introduced. 
Measure j in. up the end lines; make a dot 
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on each and join the two dots. The slower 
children will have only one or two squares 
but the whole class can discuss what they 
have made—the lengths of the sides; th. 
kind of angles; the number of squares and 
right angles. 

The children then continue, each at his 
own rate, marking off lin. on the end up- 
rights and joining. This is a good exercise 
because all get practice at their own speed 
of work. It is easy to see whether the draw- 
ing has been done accurately or not. The 
children can see where they have made 
mistakes and how to avoid them. They can 
start over again, make attempts until they 
are satisfied, Fig. 4. 


Fic. 4. EXERCISE FOR DRAWING PRACTICE 


4. Drawing squares of given size. The 
best apparent results are obtained by 
dividing the construction into stages, demon- 
strating each step on the board and making 
the class work together, the quick waiting 
for the slow to complete each step before 
going on to the next. This may produce 
good squares, but it is not a good method 
of teaching. It does not leave enough to 
the child’s own initiative, it bores the good 
children and is unnecessary if adequate 
practice has been given in Exercise 3. 

It is better for the children to discover 
by making mistakes. If necessary, the 
teacher can demonstrate how to draw a 
square. This exercise can be extended for 
quicker members, and interest added, if the 
children draw a group of squares of varying 
sizes; e.g., 3in., 2in., Iin., $in., and find 
out how many small squares would fit into 
a large one. 

5. The children draw a square, mark mid- 
points of sides, join them, and study the 
new figure that has been drawn. 

This exercise gives practice in drawing 
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t much more value can be obtained. The 
ildren all say that they have made another 
juare, The teacher asks, “Are you sure it 

ı square? How can you make sure?” 
his introduces the testing of a conclusion 

ind the critical attitude. 

Ihe exercise can be made the basis for 

imple inductive reasoning. If every child 
chooses the size of square he will draw and 
the quicker children do several squares, then 
the class results can be considered by the 
class. One child reports, "I drew a 3in. 
square. I joined the middle points of its 
sides and I got another square." Every child 
gives similar evidence about his own work. 
Many squares have been drawn of many sizes, 
and the class conclusion will be that, “If a 
square is drawn and the middle points of its 
sides joined, a new square is obtained." 

When a child repeats the result of his 
work, he obtains exercise in English. Thought 
and expression in words go together and 
this part of the lesson should not be hurried 
even though the children spent much time 
fumbling for words. The weaker children 
,may not be able to draw the general con- 
clusion in terms of "any" square but they 
can state their own results or say, “Every- 
one in the class has made a new square.” 
By doing this they take the first step to- 
wards reasoning inductively. 

6. Drawing geometrical designs involving 
right angles gives further practice in careful 
accurate drawing. Some children find great 
satisfaction in this kind of work. Weaker 
children may be helped by using squared 
paper. 


STAGE 2. TEACHING AND REVISION 
OF * DIRECTION," TURNING THROUGH 
RIGHT ANGLES; SIMPLE SCALE 
DRAWING 


The introductory work consists of: 

I. Turning through right angles, one, two, 
three or four; the points of the compass, in 
classroom and in school yard. Practice in 
facing north (S., E. and W.) and saying what 
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direction is behind, on right, on left. Practice 
in standing N., S., E. or W., of a given point 


‚ or person. Practice in deciding whether Tom 
‘is N., S., E. or W. of John. 


П, Questions about the turning of the 
hands of the clock; e.g., Through how many 
right angles does the minute hand turn in 
half an hour? In 1 hour? etc. (This can be 
linked with teaching about Time.) 

III. Measuring and making scale drawings 
of classroom, cupboard doors, hall, rect- 
angular school yard, playing field, etc. 

This introductory work is done most 
successfully in short lessons. It requires 
frequent repetition and can be revised by 
questions given as part of the "mental" 
work. 

Drawing Exercises 

1. The teacher draws a 2 ft. square on 
the blackboard and says, “This is the plan 
of a garden. What can you tell me about 
it? The scale is, 1 ft. stands for roo ft.; how 
big is the garden? In one corner there is a 
seat; in another, a tree; in another, a flag; 
in the fourth, a pond." These are entered 
as they are mentioned and the children 
draw a copy on their own papers, scale 
Ііп.--100 ft., Fig. 5. 


Fic. 5. PLAN oF GARDEN 


The question is asked, “If you walked 
from seat to flag, along the edge of the 
garden, how far would it be? Which is the 
shortest way? Draw a line across and 
measure it. Draw a line joining the other 
two corners. How far is the pond from the 
tree?” 

“The two lines cross at the middle of the 
garden. If you stood there, looking towards 
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the flag, what would be behind you? On 
your right? On your left? If you turned 
through a right angle to your left, what 
would you be looking at? etc." 

“Tf you walked from the flag to the middle 
‘of the garden, turned through a right angle 
to your right, which corner would you get 
to? etc." 

2. The teacher draws a rectangle on the 
board to represent a field 200 yd. by 300 yd. 
The children copy it to a suitable scale and 
mark in the corners a small pond; an oak 
tree, a tent, an ash tree. (Marking the trees 
O and A is an introduction to the use of 
letters.) 

A tale of buried treasure is told to the 
class. Four men share the secret; each one 
knows part of the clues. One says, “І have 
the first clue; it says, begin from the oak 
tree and go roo yd. towards the ash." An- 
other says, "I have the second clue; turn to 
the right through a right angle and walk 


50 yd.” The third says, "I have the third 


clue; turn to the left, at right angles, and 
walk roo yd." The fourth man says, “Turn 
left again at right angles and walk 150 yd," 
Fig. 6. 


Fic. 6. PLAN OF TREASURE FIELD 


The children can enter each clue as it is 
given, the class working together and the 
teacher entering on the board after they 
have tried. This enables them to check 
work. 

Another treasure trail can be given to the 
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children to work out for themselves. Fun 
added if the trail Jeads to а point just ou: 
side the field. Incidentally, this makes ea 
checking of the accuracy of the children 
drawings! 

For both (r) and (2) it is helpful to ha 
a small doll,.mounted on a strong ріп 
which can be fixed-into the blackboard a: 
turned to face in any direction, as require: 
This is particularly good for the childr 
who are slow to develop a sense of directi: 
It adds interest for all. A suitable doll 
easily made out of a strong pin, about 6 
long, lengths of pipe cleaners and crink! 
tissue paper. One side of the head is da 
ened, to represent hair and so disting 
back from front. If necessary, a hand! 
chief can be carried in the right has 


Fig. 7. 


ІІІ?» 
МІНІ 


Fic. 7. SIMPLE Form or рош. 


STAGE 3. TEACHING OF SQUARE 
MEASURE 


This stage includes revision work for some. 

I, Square inch.—(a) This is introduced by 
questions which show the difference between 
"edges" and “surfaces.” For example, 
“Show the edges of your paper, or desk. 
How long are they? If you were to paint 
the paper, or desk, show with your hands 
what you would paint. Can you measure 
that in inches?" The children usually sug- 
gest that they could say, "So many inches 
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150 many inches wide." The teacher's 
this talk is to get the children to 
the meaning of “surface.” Some 


n need much illustration before they 


velopes containing square inches, 

of thin card, are distributed. One 

of a size which does not involve 

f an inch—say біп. by 4in., or 

;in., containing 24 to 30 sq. in.— 
supplied for every two children, 

Iren take out the squares, observe 

and shape and discuss the suita- 

the name "square inch." They 

( the square inches to measure the 
the envelope. They report their 

re the form, “6 sq. in. in a row, and 
| That is, 24 sq. in.” (Note that this 
a e incorrect statement, “6 in. multi- 
pl { in. 15 24 sq. in.") The word “area” 


shi e introduced. 
e children draw rectangles of given 
siz i find their areas. For slow children, 


it t to let them lay on the square 
inches, then draw in the square inches, then 
im themselves doing it, then discover 
how get the area by multiplying the 
number of inches in the breadth by the 


hur of inches in the length. The quicker 


chil: will spend little time over this stage 
of t! son and can be occupied in drawing 
and comparing sizes of rectangles 2in. by 
біп d 3in. by 4in.; а 4 in. square; and 
a re gle 2in. by 8 in. 

(а) ihe statement of the rule is the logical 
conclusion of the lesson, but it is a more 
difficult step and may be reserved until the 
children have had more practice in using it. 
The teacher is always tempted to wind up 
the lesson quickly with the statement, 


" Area equals length multiplied by breadth," 
or even, “A=L XB.” As a rule this is not 
wise, for the children may not be ready for 
this degree of generalisation. When asked 
for the area of a desk roin. by r2in., the 
children should say, “There will be 12 sq. in. 
In a row and ro rows, that is 120 sq. in.” 
From this they generalise, when they are 
ready, "Take the number of inches in the 


length and multiply by the number of 
inches in the breadth and you get the area 
in square inches," 

(e) Further applications, not involving 
fractions. 

П. Square foot.—(a) The teacher shows a 
square foot, divided up into square inches, 
and discusses it with the children, 

(P) Measurements are made of suitable 
objects and their areas found in square feet, 
If the classroom is not an exact number of 
feet in length and breadth, its area can be 
found up to a certain line. 

This work should be linked with scale 
drawing and applications to carpets, gardens, 
playing fields, etc. The examples should be 
simple and straightforward. 

Ш, Square yard.—This is treated in a 
similar way. 

IV. Simple examples in addition, sub- 
traction, multiplication, division and re- 
duction of square measure up to square 
yards should be given in connection with 
this work. 


STAGE 4. RIGHT-ANGLED TRIANGLES 
AND HALF RIGHT ANGLES 


I. (a) Introduce by folding squares. The 
children observe and. describe the triangle 
formed. Two angles can be described as 
"half right angles" because the right angle 
was folded in half. 

(b) Turning through half a right angle. 
The children turn the hands of a clock, turn 
themselves, turn their arms, connect with 
N.E., N.W., etc. é : 

(c) The children draw, to scale, a triangu- 
lar field, right-angled, isosceles. They imagine 
themselves walking round its edges and talk 
about the turns they would have to make. 
The doll and a blackboard diagram would 
help the children to realise this. 

(d) The children draw the same field on 
a different scale and compare the sizes of 
the sides and the angles of the two triangles. 

(е) The children fold diagonally, squares 
of different sizes and compare the resulting 
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triangles. The triangles can be re-folded so 
as to get a series of right-angled, isosceles 
triangles of diminishing size. 

(f) The children tear or cut the triangle 
into two, place the two angles together and 
see that they make one right angle. 

(g) The children notice that the diagonals 
of a square are equal and bisect one another 
at right angles. 

The children do more practical work, though 
some of them may not get beyond (c). 

П. Work on other right-angled triangles.— 
(a) The children fold a paper rectangle 
diagonally, observe and describe the triangle 
formed. 

(b) They mark the two smaller angles, 
tear them off, fit them together and find 
that they make a right angle. 

(c) They note that the diagonals of a 
rectangle are equal and bisect one another, 
but not at right angles. 


STAGE 5. CIRCLE AND PREPARATION 
FOR MEASURING ANGLES 


I. Introduction—The children enjoy 
“playing with” compasses when they are 
about ten or eleven years old. It is good for 
them to attain the manual dexterity required 
to draw a good circle. They have all been 
familiar with rings, balls and wheels for 
many years, but they have to be introduced 
to the method of drawing a circle. This 
should be done without compasses at first. 
The children should make loops at the 
ends of a short length of cotton. One loop 
is placed round a pin stuck firmly in the 
paper; the other loop is placed round the 
pencil point, which is moved around, keeping 
the cotton tightly stretched. А similar 
method can be used with fine string and 
chalk on the blackboard and with string 
and chalk on the floor or yard. When 
doing this the names centre, radius, circum- 
ference, diameter, can be given. The children 
Will not be able to define a circle but they 
will have discovered the idea and should 
be allowed to practise drawing circles with 
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compasses and making designs with them, 
at their own pleasure. 

IL Exercises im drawing circles accordi» 
to instructions.—Teachers can make many 
examples, at first giving the radius onl; 
and expecting clear finely drawn circ! 
Later, concentric circles and circles touchin 
one another can be introduced. 

III. The children cut out a circle, folded 
in half twice, and examine the creases at 
the centre. They are seen to be at right 
angles and there are four right angles 
the centre of the circle. This should lx 
compared with the hands of a clock turning 
through four right angles every time they 
make a complete turn. 

The circle is now folded a third time, 
creased, unfolded and the creases examined. 
There are now eight half right angles. This 
should be compared with the points oí 
the compass. 

IV. The child is now ready to learn about 
the division of the circle into 360°. 

It is of interest that this division into 
360° was first used by the Babylonians earlier 
than 2000 В.С.; that it has been used « 
since and is employed by all nations to-day. 

In the first lesson, the children should 
become familiar with 90°, 180°, 45° and 
should apply them to the points of tli 
compass; e.g., facing E. and turning to 
face N.E. means turning through 45?. 

V. The study of the protractor and its 
use for measuring and for drawing angles. 
This will probably occupy several lessons. 
At first only easy angles should be dealt 
with. Measuring angles where two lines cross 
and finding that the opposite angles are equal 
is a useful exercise with the protractor. 

Note .—When angles are taught in this 
way, by the amount of turning, the angle 
180° presents no difficulties. 


STAGE 6. EQUILATERAL TRIANGLES 


I. Construction of an equilateral triangle 
by using compasses. The children should 
practise making accurate triangles. 


TELE 
П. the children investigate the angles of 
ülateral triangles they have drawn 
for themselves that all the 
e equal and measure 60°. 
tractors are not available, they can 
the angles (after marking them), 
n together and see that the three 
les make 180°. 


over 


ТЕ 7. ISOSCELES TRIANGLES 


eacher shows an isosceles triangle 
the name “base.” 
children construct a triangle on a 
ba i in., both the other sides being 14 in. 
If juestion is given in this form, most 
of t hildren will be able to find out how 
to the construction, using compasses, 
osceles triangles should be drawn. 
(It is not necessary to give the name 


“isosceles.” “A triangle with two sides 
equal" is simpler, but more cumbersome.) 
IL The children cut out the triangles 


old the equal sides together, thus 
showing that the angles are equal. Because 
trian of different sizes have been used, 
the class conclusion, by inductive reasoning, 


18 that all isosceles triangles have equal 
angles, opposite the equal sides. 
ШІ. The children should also discover 


that the crease in (2) is at right angles to 
the base of the triangle. 

IV. Construction for bisection of a line, 
AB. The teacher shows the construction 
and the children practise using it, Fig. 8. 

Having done the previous work, they see 
intuitively that the construction does give 
the bisector of the line and that is at right 
angles to the line. No formal proof should 
be attempted. 


STAGE 8. OTHER SCALENE 
TRIANGLES 


The following problems can be tackled 
by most of the children who have covered 
the previous work: 
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Fic. 8. BisgcrioN or А LINE 

1. Draw a base in. long. Make a 
triangle on it with one side rin. long and 
the other rl in. long, using compasses. 

2. Find out whether its angles are equal. 
Measure them and add them together; or 
cut them out and place them together. 

3. Imagine that the triangle is the plan 
of a field and that you are walking round 
it. Through what angles would you turn 
at the corners? How far would you have 
turned altogether by the time you got back 
to your starting point? 

4. Draw triangles with sides 2] in., 2 in., 
тіп.; and 3in. 21in. rin. Find out all 
you can about their angles. Taken along 
with previous work, this leads to a class 
conclusion that the sum of the angles of a 
triangle is always 180*. 

5. Try to draw a triangle whose sides are 
3in. 2in., țin. What length could be given 
instead of 2 іп., so as to make it possible to 
draw a triangle? By working with, different 
measurements and by skilful questioning, 
the children can be led to conclude, not 
told, that any two sides of a triangle are 
bigger than the third side. The fact is fairly 
obvious but its expression in words is not. 

Other examples on triangles may follow, 
in particular those leading to the fact that 
the exterior angle of a triangle is equal to 
the sum of the two interior opposite angles. 
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This may be deduced from facts already 
known as well as discovered by measurement. 


STAGE 9. 3, 4, 5 RIGHT-ANGLED 
TRIANGLES 


The children construct a triangle whose 
sides аге I}in., 2in. and 23in. They 
examine its angles and find that the largest 
is a right angle. They Tepeat with lengths 
of sides 3 in., 4 in. and 5in. As many as 
possible, repeat, using feet instead of inches 
' and working on the blackboard, the floor 
or the school yard. 

The teacher tells that the triangle with 
sides 3, 4 and 5 units long was used for 
constructing right angles in ancient days. 
In Ancient Egypt it was used when bound- 
aries of fields had to be marked after the 
annual Nile floods had subsided. To-day 
itis used when marking out tennis courts 
and playing fields, 

The teacher can demonstrate the method 
on the blackboard by using a piece of 
string. Three knots are made in the string 
at distances rj ft. and 2} ft. apart. A line 
2 ft. long is drawn on the board. The end 
knots are held on the ends of the line, by 
pins or by children, and the middle knot 
held as high as possible so that the string 
is quite taut, Fig. 9. 


(А 4! 
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Fic, 9. USING STRING TO Construct RIGHT-ANGLED 
TRIANGLE 


The children, working in threes, can lay 
out right angles on the floor or in the school 
yard. If work is done in a garden or on 
Brass, the end knots can be pegged down. 
Where space is adequate, the knots should 
be 3 ft. and 5 ft. apart and the points on 
the line 2 ft. apart. 


STAGE 10. PARALLEL LINES AND 


PARALLELOGRAMS 
I. The children are familiar with parallel 
lines in their exercise books, parallel lines 
in railway and tram tracks. The па; ıe and 
spelling should be given and the following 
points brought out in discussion: 
(а) Lines which go in the same direction 
are said to be parallel. 
(0) They do not meet, however far we 


produce them. 

(с) The distance between them 
remains the same. 

(No subtleties arise at senior school stage 
about the definition of parallel lines!) 

П. The children are shown how to draw 
parallel lines by the use of ruler and 
set square. They practise drawing sets 
of parallel lines and also drawing a line 
parallel to a given line through a given 
point. 

IIL The children draw a pencil line 
across the ruled parallel lines on a page 
of their exercise books. They look for equal 
angles and mark them. The name “alternate 
angles" may be given—angles on alternate 
sides of the line—but other names are not 
of value at this stage, Fig. то. 


always 


Fic. то. ANGLES AND PARALLEL LINES 


IV. The children cut rectangles across, 
in a slanting direction, and compare angles, 


Fig. тт. 


FIG. 11. ALTERNATE ANGLES 


THE TEACHING OF 


V. The children draw sets of crossing 
parallel lines and so discover parallelograms, 
Fig. 12 
у a study of the parallelogram and of the 
rhombus 


Fic. 12. MAKING PARALLELOGRAMS 


The children draw many parallelograms 
and discover that the opposite sides are 
always equal; that the opposite angles are 
equal; that the sum of two adjacent angles 
is 180°; that the diagonals bisect опе 
another. (All these can be illustrated with 
meccano strips.) 


STAGE 11. CUBE AND RECTANGULAR 
PRISM ; CUBIC INCH 


I. The teacher can show a cubic inch and, 
after discussion, ask the children to try to 
find out how to make one. Some suggestions 
and advice will be needed by many, but it 
is good for the children to wrestle with the 
task for themselves. 

After a number of cubic inches have been 
made, they can be used as a basis for a 
lesson on measuring volumes in cubic 
inches. 

П. The children should also make rect- 
angular prisms from paper and find their 
volumes. 

IIL Applications to packing goods in 
cases; e.g., bars of soap, packets of cereals, 
etc. 

Questions on volume of air in a room, 
cubic feet and cubic yards should be intro- 
duced in connection with these. 


If desired; this can be followed up 
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L An earlier stage dealt with areas of 
squares and rectangles without introducing 
any fractions. This stage introduces fractions 
and requires knowledge of fractions as a 
background. 

The following exercises form a useful 
introduction: 


l. By drawing in square inches, find the 
area of a rectangle 4in. by 2] in., Fig. 13. 
8 sq. in. 

4 half sq. in. 
Агеа=10 sq. in. 


Fic. 13. SHOWING AREA OF RECTANGLE 


9. By drawing in square inches, find the 
area of a 21in. square, Fig. 14. 

4 sq. in. 

4 half sq. in.—2 sq. in. 

} of a sq. in. 

Area=6} sq. in. 


"c 
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1%, Repeat for a rectangle 2] іп. by 4}in., Тһе children draw any triangle ict 
-- Fig. 15. the rectangle, cut out the parts a i0w 
11] sq. in. that the triangle is half of the : le. 

pr sux + The use of letters to indicate th rs 
АТРО 45 of the triangle should be introduc: re, 

a 3 4 because they are needed. The ren 

=r} realise that the height of the recta is 


equal to the perpendicular from A he 
base BC. Triangles of varied sizes ve 
been drawn in the class and the conci: ion 
сап be drawn that the area of a tı e 
equals 3 base X perpendicular height 

(c) Applications of this can be made in 
connection with surveying of land | 
buildings. If possible, this should be d 
as practical work (see Section XIII). 


ea ae Р 
Fic. 15. AREA OF RECTANGLE 2} IN. X 4} IN. й 
From these and other similar examples the 
children come to an understanding of the 
Tule. Once this is attained, they should be 
encouraged to write it A—L x B. 
> If the children can use fractions, the rule 
B D с 


is mastered quickly and it should be applied 

, to many practical questions. The examples Fic. 17. 
should be simple, useful, straightforward 
and of interest to the children. As a rule, a Ш. Areas of parallelograms.—By drawing 
diagram should accompany the answer. and cutting out, the children show that the 
Abundant examples are found in most of triangle ABE fits into the space DCF and 
the text books; teachers can make their own that the area of the parallelogram —ba« 


examples to suit the needs of the class, X perpendicular height, Fig. 18. 
An extension of the table to: 
4840 sq. yd.— r acre, $ A 


640 acres= I sq. mile 
and examples using these facts. 
П. Areas of triangles. 


------------ Мс 


(a) Areas of right-angled triangles which | 
аге halves of squares or rectangles, Fig. 16. І 
(b) Area of a triangle compared with area 

of the rectangle which contains it. | 
Эле» i 
B E © Е | | 

Fic. 18. | 

=F IV. Area of irapezium.—This can be | 

1 in. Square Rectangle 1} X 1 treated in a similar way. 
Fic. 16. RIGHT-ANGLED TRIANGLES Triangle ABC fits into space DEF, Fig. 19. 
f " 2 Қ | 
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Гю. 19. Anna оғ A TRAFEZIUM 


Area of trapezium „СЕ x AC; Le. (BF + 
AD) x AC 

Applications are found in roofs. 

The irregular trapezium, met with in 
verandahs and other buildings, is 


heds, 


icalt with by treating as a rectangle + a — 


triangle, Fig. 20. 


Fio. 20, IRREGULAR TRAFEZIUM 


Applications deal with amount of wood 
or glass, to construct; or paint or linoleum 
to cover such an area. 

V. Areas of irregular spaces such as 
gardens, fields, estates.—These have to be 
divided into rectangles and triangles. It 
is usually possible to obtain access to à 
piece of land that can be surveyed, drawn to 
scale and measured for area. If the work is 
properly organised and is neither too easy 
nor too difficult, this proves a valuable and 

* enjoyable exercise. 
| Finding the area of an irregular school 
| yard may form a good exercise. 


STAGE 13. MEASUREMENTS 
TO COPY TRIANGLES 


I. The children draw a triangle on their 

paper and are asked to think out a way by 

| which they could make an exact copy of it. 
The easiest way is by measuring the three 
sides and using ruler and compasses. This 

is the method which will be suggested, but 


* 


* 


interest can be aroused in finding other 
and the class can be led to formulate the | 


(с) Measure two sides and the angle 
between them. 

IL Application of this in the surveying 
of triangular fields or parts of an area. 


STAGE 14. CIRCLES: RATIO OF CIR- 
CUMFERENCE TO DIAMETER 


Finding the ratio of the circumference of 
a circle to its diameter, or, as the children 
may say, finding how many times the 
diameter goes into the circumference. The 
ancient wrestled with this 

in the form, ' "Find a square which equal 
in area to a given circle.” . Their task of 
“squaring the circ " could not be done 


exactly because the ratio of diameter to | 


circumference cannot be represented exactly, 


as the ratio of two whole numbers, It is for 


this reason that it is represented by the Greek 
letter x. But for everyday work, an exact 
value is not required. pd 
for most purposes. If a greater degree of 
accuracy is needed, 31416 may be used. 
In any case, the senior school child does not 
need я; for many, it introduces a needless 
perplexity; there is no need to mention it 


"to children. , 
L Тһе lesson should be practical and. 


should introduce as many methods of 
measuring diameter and circumference as 
possible. The children can bring circular 
tins of varied size. They can measure the 
circumference by rolling along a line; by 
wrapping a strip of paper round, pricking 
through the overlapping ends and measuring 
the distance between the pricks when the 
paper is unrolled and laid flat; by wrapping 
cotton around the tin once, twice or thrice, 
and measuring. 

The diameter is measured best by holding 
the tin between two set squares or other 
uprights and measuring their distance apart. 
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A large circle on the floor or blackboard 
can be measured by stepping thread around 
it. A still larger one in the yard can be 
measured by using a child’s foot as unit. 
The child steps round the circumference 
and across the diameter, finding how many 
of his own foot lengths are contained in each. 

Each child can draw a circle (preferably 
a large circle) on his own paper, note its 
diameter and measure its circumference by 
stepping cotton around it. 
circumference 

diameter 
should be worked out to the first decimal 
place. Some children will do several experi- 
ments, others may do only one. All should 
be encouraged to consider the degree of 
accuracy of their work and to make it as 


Tn all experiments, the ratio 


high as possible. From the collected results . 


the conclusion can be drawn that “what- 
ever the size of the circle, the circumference 
is between 3-1 and 3:2 times as long as the 
diameter." 

The teacher tells the class that by other 
methods the value has been found more 
accurately and that it is 3:1416. For most 
practical purposes, 3:14 or 3 is sufficiently 
accurate. At the teacher's discretion, some- 
thing may be said about т. The “A” 
stream children often enjoy it. A more 
important matter is to get some under- 
standing of degree of accuracy. 

IL Many applications should be made. 
The first, of the simplest type; e.g., find 
the circumference of a circle whose diameter is 
given, or find the diameter of a circle whose 
circumference is given. 

Then examples dealing with practical 
affairs should be given. These can be made 
by the teacher to suit the class. 
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The following topics are suitable: 

Find the circumference of a wheel of given 
radius. Find how often it turns in going a 
mile. Link this with cyclometers. 

Find the circumference of a garden bed of 
given radius. How many plants would be 
needed if they were to be placed 6 in. apart 
around the bed, 6 in. from its edge? 

Find the circumference of a racing track of 
given diameter. Find how much longer the 
outer edge is than the inner, given the 
width of the track and diameter of outer 
circumference. 

Find the length of string required to “wind” 
the circular handle of a hockey stick, or a 
bat for a given length, given the radius of 
the handle and diameter of string. A 
similar question is that about length of wire 
needed for a single electric coil. 

Find the length of cotton on a reel, or wire 
in a coil, given the radii of inside and outside 
layers and the diameter of cotton, or wire. 
This is a more difficult example because the 
average of the radii of inside and outside 
layers has to be used. 


STAGE 15. RIGHI-ANGLED TRIANGLES 
AND THE SQUARES ON THEIR SIDES 


I. (а) The children draw a 3, 4, 5, right- 
angled triangle (see Stage 9). Centimetres 
may be used instead of inches if large sheets 
of paper are not available. A sheet Ir in. 
long at least is required for the diagram 
if inches are used. 

Squares are constructed on each side 
and the children note that 52—324-42 
or, if they have not learnt this notation, 
25—9-- 16. 

The devices for cutting up the squares, 
fitting together the pieces and so demon- 
strating the equality is apt to take far more 
time than it is worth. The divisions are 
shown in the diagram. O is the middle 
point of the square BCDE. КІ, and MN 
are drawn parallel to AC and at right angles 
to it respectively. The square BCDE is 
cut along the lines KL and MN and the 
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pieces along with the square ABGF are STAGE 16. PYRAMIDS 
fitted into the square HACI, as indicated, 
Fig. 22. L The square pyramid.—(a) The children 

(b Much more profit is gained by the should examine, measure, describe and make 
following type of exercise. The children drawings of a pyramid. 
draw a right-angled triangle with the (b) The children find out how to make 
a pyramid from paper. They make one, of 
given size. 

The easiest case is when the lengths 
of the sides of the base, and of the slant 
edges, are given. Slightly more difficult is 
the case when lengths of the sides of the 
base and of the slant heights are given. 
When vertical height is given in addition 
to the side of the base, a much more difficult 
case is involved, for a calculation has to be 
made to find either slant height or slant 
edge before the drawing can be made. 

"A" stream children can do all three 
cases; "B" can do the first two. If some 
children require help they may be shown a 
finished diagram and aided by suggestions 
as to how it can be drawn. After the 
children have made the drawing they 
should plan the making of flaps by which 
the pyramid can be held together. 


FiG. 22. SQUARES ON SIDES OF RIGHT-ANGLED | 
"TRIANGLE 


shorter sides rin. and 2in., or any other 
exact number of inches, and measure the 
hypotenuse (this name should be given). 
They then test by squaring and find that in 
every case the square on the hypotenuse 
is equal to the sum of the squares on the 


other, two sides. Square Pyramid 


П. The children use this fact for working Fic. 23. 
examples, such as: 

1. A ship sails 20 miles east and then (c) Exercises applying what has been 
30 miles south. How far is it from its learnt; e.g, А tent is made in the shape 
starting point? of a cube, each side 8 ft., surmounted by a 


9. What length of wire is needed to pyramid. The height of the centre pole is 
stretch from a window sill 20 ft. high to а 12ft. Find the area of canvas required to 
point on the ground ro ft. from the wall of make the tent. 
the house? Tents, roofs and tops of towers provide 

8. An aérial is to be stretched from the top applications that are practical. 
of a 15ft. post to that of a ro ft. post, 12 ft. (d) Volume of pyramid. Comparison 
away. What length of wire is needed? should be made with the square prism and 
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the children told that the volume of the 
pyramid is 4 the volume of a prism with 
the same base and the same vertical height. 

It is possible to illustrate this by measuring. 
The pyramid and the companion square 
prism are made from strong paper or thin 
card, the joints being very carefully made. 
The prism is left with one side open—one 
of the smaller sides. An opening to the 
pyramid is kept by leaving unfastened the 
top of one of the sloping faces. It is possible 
to fill the pyramid with sand and find that 
three pyramidfuls are needed to fill the 
prism. Alternatively, the pyramid may be 
made without a base, held upside down and 
filled with sand. In either case it is not an 
experiment to be undertaken by the whole 
class in an ordinary classroom! 

(е) Exercises utilising the formula: 

Volume of pyramid— } area of base x 
height, 
are chiefly those connected with volume of air 
in tents and rooms with pyramid-shaped roofs. 

П. Method of teaching the square pyramid 
lo “С” stream children.—As with “А” and 
"B" streams, the children examine, measure, 
describe and draw, but they need much 
more guidance. 
show the type that should be used and how 
the lesson should run. If possible; each 
child should have a pyramid of wood or 
paper. Ға) 

EXAMPLES 

l. How many sides has the pyramid? 

9. What shapes are they? “ 

8. Are any of them the same? 

4. How many corners has the base? 

5. How many corners have the slanting 
faces? 

6. Measure the sides of the base. How long 
are they? > 

7. Measure the slanting faces. How long 
are their sides? 

8. Set the pyramid on a sheet of paper and 
draw round its base. What figure do you get? 

9. Lay the pyramid on its side and' draw 
round it. What figure do you get? 

10. Cut out the square and four triangles. 
that would fit the faces of the pyramid. 


The following questions _ 


Could you make a paper pyramid by holdin 
them together? 

11. By looking at the 5 pieces, find ou 
whether you could cut т piece of pape: 
that could be folded into a pyramid. Arran: 
the pieces to show what it would be like. 

12. Draw and cut out the required pieci 
Fold it. Where could flaps be made so as 
to stick it together? 

18. Draw another figure and draw in the 
flaps. Cut out and make up the pyramid. 

The children can make pyramids of 
required sizes if detailed instructions are 
given as to how the figures are to be drawn, 
but they would be more profitably employed 
in doing easier work in which they could 
use more of their own initiative. Work which 
is purely copying or following detailed in- 
structions is of less value. 

Ш. Pyramids of other shapes.—These can 
be treated in a similar way. 

(а) The rectangular pyramid. 

(0) The pyramid with base an equilateral 
triangle. қ 

(с) The pyramid with base a hexagon. 

(4) The regular tetrahedron. This is an 
entertaining solid—" The Joker” among 
pyramids. 

This work gives practice in careful, accurate 
drawing, and skill in making models. It 
gives insight into geometrical principles. 
The value gained depends upon the methods 
used in teaching, the questioning employed 
and the stimulus given to initiative. The 
time spent over this stage and the amount 
of work attempted must be left to the 
discretion of the teacher. The extent to 
which the children enjoy the work and gain 
satisfaction from it is one measure of its 
value to them. 


STAGE 17. EQUALITY OF TRIANGLES 


. This stage follows up work done in Stage 
13 and is a more formal treatment of iden- 
tically equal triangles. It is not desirable 
that deductive proofs should be given, or 


the formal statement of proof by super- | 
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position, but the children should have 
practice in finding equal triangles and in 
saying how they know that the triangles 
ire equal. At first it is permissible to allow 
them to point, saying, “This side equals 
this; that side equals that; this angle be- 
tween equals that angle between; therefore 
the triangles are exactly equal,” etc. Nam- 
ing of sides by letters should be introduced 
carly. Naming of angles by three letters 
presents more difficulty and the angles may 
be named in some other way; e.g., angle I, 
angle 2, angle 3; the dot angle, the cross 
angle, the bar angle. 


STAGE 18. INSCRIBED AND CIRCUM- 
SCRIBED FIGURES 


This stage introduces deductive proofs. . 

I. If the children are asked to find out 
how to draw a square in a circle, they will 
find it a difficult problem. If they are given 
the instructions, “Draw 2 diameters at right 
angles to one another. Join the ends of 
these 2 diameters. Say what figure you have 
made," they will draw, and say, “А square.” 


If the teacher now asks, "How do you. 


know it is a square? " 
the class is on the 
way to deductive 
reasoning. By suitable 
guidance the children 
can build up a proof 
that, in the triangles 
formed, the sides are 
equal and. the angles 
right angles, Fig. 24. 

П. Similarly, the 
following instructions are given: 

“Draw a radius AO, O being 
the centre of the circle. Make 
an angle AOB=120° and an- 
other angle AOC=120°. Join’ 
AB, BC and AC. Tell all you 
can about the triangle ABC." 

The children quickly say, 
“Ті sides are all equal." Some 
will add, *And its angles 


ЖА 
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Fic. 24. INSCRIBED 
SQUARE 
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are all 60°." The teacher asks, "How do 
you know that?" and assists the children 
as far as help is necessary to build up à 
proof. In this case letters are not needed. 
There are three little triangles. In each of 
them two sides are radii of the circle and 
the angle between them is 120*, Therefore 
the three triangles are equal. One angle is 
120°, therefore the 
sum of the other two А 

is 60°. The sides 

opposite them are c 
equal, therefore the 
angles are equal and 
each is 30^. Тһе 
angles of the big tri- 


B 
angle are equal tO Fic. 25. INSCRIDING 
30*4-30*; i.e., 60°, A TRIANGLE 


Fig. 25. 

Putting in letters and making a more 
formal proof is a hindrance rather than a 
help to children. 

Ш. Similarly, a hexagon may be con- 
structed with angles of 60° at the centre, and 
an octagon with angles of 45° at the centre. 

IV. Instructions are given: “ Draw a circle 

„апа 2 diameters, AB and CD, at right angles 
to one another. Through A and B draw 
lines parallel to CD. Through C and D 
draw lines parallel to AB.” 

The children draw, say what they have 
made and give reasons; In this case they 
refer back to Stage то on parallel lines. 

V. A circumscribed equilateral triangle, 
hexagon and octagon can be constructed, 
but the proofs are more difficult, Fig. 26. 


Fic. 26. CIRCUMSCRIBED FIGURES 
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STAGE 19. AREA OF CIRCLE AND 
CIRCULAR RINGS 


Before beginning this, Stage 14 should be 
revised and the symbol т introduced as 
standing for the exact value of circumference 
divided by diameter. 

I. The children cut out a circle—2 in. or 
3in. radii are suitable sizes; r in. is rather 
too small—fold it three times, thus getting 
creases at 45^ to one another at the centre. 
They then cut along the creases, so dividing 
the circfe into eight equal parts. These are 
arranged so as to approximate to a parallelo- 
gram in shape. The height of the parallelo- 
gram approximates to the length of a radius 
and its length to ту. Therefore the area of 
the circle approximates to т?°, The teacher 
tells the class that it can be proved, by other 
methods, that the area of a circle is exactly 
equal to ту?, 

If coloured gummed paper is used, interest 
is added; the children can stick the pieces 
into their geometry note books and record 
the result, Fig. 27. 


t 
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Fic. 27, SHEWING THE AREA OF A CIRCLE 


Dividing the circle into sixteen gives a 
more convincing parallelogram, but it takes 
much more time. 

IL Examples employing the formula: 

Areas Of circular lawns, garden beds, 
discs of wood and metal, given the 
radius or diameter, are the most straight- 
forward. 

Weights of circular discs, given radius 
and weight of unit area. 

Areas of flat rings; e.g., a circular racing 
track, a metal washer; given internal and 

external diameters. 
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STAGE 20. SECTORS OF CIRCLES; 
ARCS; ANGLES AT CENTRE; AREAS 


I. In Stage 5 the children studied angles 
at the centre of a circle. 

The names sector and arc should be given; 
revision of Stage 5, with practical work in 
folding circles, and drawing sectors of a 
given angle lead to many statements of the 
type: in } of the circle the arc is } of the 
circumference and the angle at the centre is 
} of 360°. 

П. Applications to (a) finding the length 
of the arc, given radius and angle; (b) finding 
the angle, given arc and radius; (c) finding 
areas of sectors. 

The fractions should be simple: 4, }, 1, 
1, 4. bh d The examples can be made 
practical by applying them to circular race 
tracks, circular garden beds. 

Ш. The general statement can be arrived 


at: 
area of sector arc angle at centre 
area of circle circumference | 360° 


Examples of further applications, should 
be given. 

Note.—The best children will cover all the 
work. The “С” children can do (I) and (П) 
using the fractions 3, 2, and perhaps |, $, 1, 
because these can be illustrated practically 
by the children themselves. 

IV. If the children have begun to make 
formulae they can work out: 

arc 


——— Х. ту? 
circumference 


area of sector — 


Exercises in the use of this formula con- 
cern flower beds, parts of a machine, etc. 
One of the best applications arises when the 
cone is studied (Stage 22). 


EXAMPLES 


The following are numerical examples on 
areas of sectors of a circle: 

1. A goat is tethered to the corner of a 
field by a rope 15 ft. long. If the angle of 


THE 


the corner of the field is 80°, over what area 
of grass can the goat graze? Fig. 28. 


«e 


Fro. 28. Ansa Grazr ny GOAT 


2. A flower bed is in the form of a sector 
of a circle, The radius of the circle is 6 ft. 
and the angle of the sector is 60*, Fig. 29. 

(a) Find the length of the curved edge of 
the bed. 

(д) Find the area of the bed by two 
methods. ($ 772; } arc x radius.) 


Fic. 29. FLOWER BED 


3. The design for a stained glass window 
includes sectors of circles. If the angle of a 
sector is 60° and the length of the straight 
sides is 6 ft., find the area of glass in the 
six sectors, Fig. 30. 


ОА 
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Fic, 30. Sectors or STAINED GLass WINDOW 
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5 
4 From a sheet of lead, a sector of a 


circle of radius біп. is cut. If the curved 


edge of the sector is 10 in., find its weight, 
(The weight of the sheet is 4} 1b. to the 
square foot.) 

5. A hopper window, 3ft. by 15іп, 
swings inward about its lower edge, CD. If 
the angle is 40*, find the length of the arc 
AB and the area of glass in the side cheek 
ABC, Fig. 31. (The side openings are pro- 
tected by glass screens.) 


Fic, 31. Ноғғкк Wixpow 


STAGE 21. THE CYLINDER 


I. The area of a cylinder,—The children 
should come provided with cylindrical tins 
and should discover how they are made 
from two circles and a rectangle. They make 
a paper cylinder of given size, deciding for 
themselves how much to allow for overlap. 

Examples on surface areas of cylinders 
and amount of material required to make 
them should be given. 


EXAMPLES 


l. Find how much sheet iron would be 
needed to make a tube 8ft. long, with 
diameter 2 ft., both ends open. 

. 2. Find cost of painting a column 12 ft. 
high, diameter 4 ft., at 2d. per sq. ft. 

3. A garden roller in making 350 revolu- 
tions traverses an area of 1375 sq. yd. If it 
is 4 ft. 6 in. long, what is its diameter? 

4. How much will it cost*to paint a pole 
35 ft. high and r5in. diameter at 34. рег 
sq. ft.? x 

П. The volume of a cylinder.—The children 
are reminded that the volume of a prism is 
given by area of base x height, and told 
that the volume of a cylinder is given by 
the same formula. 
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Various experiments may be done to 
illustrate this. One of the most easily 
managed is to fill a cylinder with clean, dry 
sand, pour the sand into a rectangular box 
and measure the depth to which the sand 
fills the box. By measuring the length and 
breadth of the box the volume of the sand 
can be found and compared with the volume 
of the cylinder given by the formula тул. 

(а) The measuring cylinder should be 
shown and used for measuring the volumes 
of small cylindrical bodies and other solids. 
This opens the way to much practical work 
which can be done in connection with 
science (see Section XII). 

(b) Applications of this work are numerous 
and.deal with pipes, boilers, tanks, tunnels. 


EXAMPLES 


1. The diameter of the end of a cylindrical 
tank measures Io ft. What volume of water 
does it contain when the depth of the water 
is 4 ft? 

9. A water main is I4in. in diameter. 
Find the volume of water in 100 yd. of such 
a pipe. 

3. A boiler contains 28873 galls. of water. 
If it is 12 ft. long, what is its diameter? 
(т cu. ft. of water = 61 galls.) 

4. What would it cost to sink a well 35 ft. 
deep and 5 ft. in diameter at 6s. 94. for every 
cu. ft. of material excavated? 

5. A cylindrical tunnel 35 ft. in diameter 
is bored for half a mile, What would be the 


> 


Curved Surface 
Fig. e 


cost at 14s. 6d. for every cu. yd. of material 
taken out? (Answer to nearest £.) 


STAGE 22. CONE 


I. Children enjoy making cones from 
sectors of circles and exploring the possi- 
bilities of getting low, flat cones; high, 
narrow ones; and well-proportioned tents. 
Much experimental work is required to lead 
up to the next step. 

II. The children work out, for themselves, 
the connections between slant height of cone, 
circumference and diameter of base, vertical 
height, area of curved surface, radius of the 
original circle, and angle of sector used. 
These relationships afford excellent practice 
in the making of formulae and the manipula- 
tion of equations. 

All children can do (1); most of them can 
deal with the easiest points in (2) but only 
the best can cover all of (3). 

Ifv=radius of base — /—slant height 

h=vertical height a—arc 
6—angle of sector 


ert Us 
2 ml 360° 
а=2 Tr 

2. +r 


3. Area of curved surface=}axJ= ту! (cf. 
Stage 20.) 

(Expansion of proof of formula for 
teachers' reference.) 

Fig. 32e. Sector from which cone is made. 

Arc—a; AÓB—g. 

The radius, /, becomes the slant height 
of the cone. 

The arc becomes the circumference of the 
base of the cone. 


LOGER 
Section 
Fig. f 


Base 


Fic. 32. DIAGRAMS SHOWING AREA OF A CONE 
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Fig. 32f. Section of cone. 

Circumference of base of cone=2 qr. 

This was the arc of the sector. 

Slant height, /, was radius of the original 
circle; А is vertical height of cone. 


From Fig. 32/ we get: 43--r*—1* 

From Fig. 32e we get: ~ a=2 т” 
a B 
271 360 


To find the area of the curved surface of 
the cone, the area of the sector of the circle 
Fig. 32e) must be considered. 


The sector is a fraction, oP of the whole 
360 
circle; whole radius is /. 
Therefore its area is 360 of aD 2225. (1) 


When 0 and / are given, this formula 
should be used. 


Alternatively, the sector is a fraction, 


a М = 6 а 
zu of the whole circle. (Note are 
Therefore its area is ее of ті? 
2 ті 
ечар иа аР (2) 
=4X2 Nr X= ТК К ОЕ (3) 


Of these three formulae for the area of the 
curved surface of a cone, (3) is the most 
useful because 7 and / are given more often 
than Û or a. 

ПІ. Applications to questions concerning 
tents, funnels, cones in buildings, lamp 
shades. 


EXAMPLES 


l. A military tent has a base diameter of 
5 ft. біп, and a height of 7 ft. How many 
men can use the tent if each is supposed to 
have 9 cu. ft. of air at least? 

2. A conical spire with a base diameter 
of roft. біп. and slanting side 35 ft. long is 
covered with lead costing Is. 3d. per sq. ft. 
Find the cost of the lead. 

8. 5 cones of lead, each of diameter 15 in. 
and height 2r in., are melted and cast into 
a cylinder of diameter 28in. What will be 
the height of the cylinder? 


4. How much canvas will be required 
to construct a conical tent with a base 
diameter of 8 ft. and a sloping side measuring 
ro ft.? 

5. A stone column is in the form of a 
cylinder surmounted by a cone. The diameter 
of the column is 2 ft. rrin., the height of 
the cylinder 11 ft., and the height of the cone 
2 ft. gin. Find the volume of the stone in 
the column. 

6. ^ conical tent is to have radius of base 
6 ft. and vertical height 8 ft. What will the 
slant height be? What area of canvas would 
be required for the tent? 

7. The vertical height of a conical hat is 
12 іп. and its slant height is 14 in. What 
is the circumference of its base? What 
circumference would be needed for a hat 
for yourself? Work out suitable dimensions 
for the hat and describe how you could 
make it. 

8. What area of tin would be needed to 
make the top portion of a funnel, 8 in. 
across the top and 1o in. deep? 


STAGE 23. ANGLES IN A CIRCLE 


1. The children draw a circle and one 
diameter AB. They choose any other point 
on the circle, call it C; join AC and BC, and 
measure the angle ACB. Everyone in the 


class finds that it is a right angle; all the, 


quicker workers can make further tests and 
the inductive conclusion is that thé angle 
in a semicircle is a right angle. 

(Note that the need for naming angles by 
letters has now arisen.) 

IL The children draw a right angle AOB 
at the centre, choose any point C on the 
major arc, join AC and BC, and by a similar 
method arrive at the conclusion that angle 
ACB is 45°. 

III. The children draw any angle АОВ at 
the centre. Choose any point C, join AC and 
BC. Measure the angles АОВ and ACB. All 


find that ACB is half of AÓB. They can - 


generalise, by inductive reasoning, that the 
angle at the centre is twice as big as the angle 


$6 


at the circumference, standing on the same 
arc, Fig. 33. 


с 


Fic. 33. ANGLES IN А CIRCLE 


IV. An opportunity arises for the introduc- 
tion of deductive reasoning. In stage 7 the 
children learnt that the angles at the base 
of an isosceles triangle are equal. In Stage 8 
they learnt that the external angle of a 
triangle is equal to the sum of the opposite 
interior angles. Hence they are ready for 
the usual proof. 

(Note that it is not necessary to introduce 
the word "segment," or to speak of angles 
as "standing on chords.”’) 

Абр--ОАС--ОСА--20СА 
BOD—ORC--OCB—20CB 
г. AOD+BOD=A0B=2ACB 

V. Angles at the circumference, standing 
on the same arc, are equal. 

This deduction from (III) can be made by 
almost everyone. < 

VI. Sum of opposite angles of а quadri- 

» lateral in a circle. 

The children draw a circle, inscribe any 
four-sided figure, measure its angles and find 
the sum of opposite angles. 

The class concludes, by inductive reason- 
ing, that the sum is equal to two right angles. 

Deductive proof can be taken with the 
children who are ready for it, by the usual 
method. It should be kept informal. 

ҮП. Numerical examples (I) to (VI) are 
as follows: 

EXAMPLES 

1. O is the centre of a circle ABCD, and | 
BOD is a straight line, Fig. 34. 

If BAC is 50°, find: 

(a) CAD 


.your figure. 
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(b BOC 
(c) BDC 


Give your reasons. 


о 


FiG. 34. DIAGRAM FOR EXAMPLE I 


2. PQ and RS are two chords of a circle 
which meet at O when they are produced, 
If OPS—20*, and POS=30°, find OÓR. 

8. A point P is ro in. from the centre of 
a circle of radius біп. A tangent is drawn 
from P to the circle, touching it at N. Find 
the length of the tangent PN. 

4. Draw a semicircle of radius 3 in. Place 
in it a right angle, one arm of which measures 
2in. Measure the other arm and check your 
result by calculation. 

5. ABC is a triangle inscribed in a circle 
of centre О. The angle AOC°=120. The 
angle BOC^— 160. Find the angle ACB. 

6. Draw a circle with centre O and dia- 
meter AB. Make an angle ABC equal to 
40°, and, on the other side of AB, an angle 
ABD equal to 30°. Join OC and OD, Fig. 35. 
Write down the sizes of all the angles in 
Check by measuring them. 
Join AC and AD. Write down the sizes of 
the new angles you have made and check 
by measurement. 

С 


Жа 


D 
Fic. 35. DIAGRAM FOR EXAMPLE 6 
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VIIL Easy deductive riders can be done 
on this work. They must be sufficiently 
casy for the children to enjoy doing them. 
There is little value in the rider which has 
to be "shown" to the child. He may "see" 
cach step às it is shown but may not be any 
nearer being able to do a rider for himself. 
Examples of the above are as follows: 

1. Aline ABCD cuts two concentric circles 
at A, D and В,С. Prove that AB=CD. 

2. Two lines ABC and ADE cut a circle 
at B, C and D, E. Prove that angle ABE= 
angle ADC. 

8. Two circles cut at a point A. BC is a 
diameter of one of the circles, AB and AC, 
produced if necessary, cut the other circle 
in D and E. Prove that DE is a diameter 
of this circle. 

4. PORS is a cyclic quadrilateral. If PR 
bisects the angles at P and R, prove that 
POR is a right angle. 


STAGE 24. CHORDS AND THEIR 
DISTANCES FROM THE CENTRE 


1. The children draw a circle and any 
chord in it. They join the centre of the circle 
to the mid-point of 
the chord and dis- 
cover that OC is at 
right angles to AB, 
Fig. 36. 

By inductive 
reasoning they con- 
clude that any line 
joining the centre 
of a circle to the 
mid-point of a 
chord is at right 
angles to the chord, 

П.А deductive proof is easily obtained 
by considering the triangles OAC and OBC 
which have three sides of one equal to three 
sides of the other. 

IIL The children drop a perpendicular 
from the centre of a circle to any chord and 
find that the chord is bisected. By inductive 
reasoning they conclude that a perpendicular 


STE 
Fic. 36. OC at RIGHT 
ANGLES TO Corp A B 
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from the centre of a circle to a chord bisects 
the chord 

IV. A deductive proof is obtained by 
considering the triangles. 

Triangle ОАВ is isosceles, therefore А =Й, 

The two triangles OAC and OBC have three 
angles of one equal to three angles of the 
other, and two sides of one equal to two sides ` 
of the other; i.e., more than enough evidence 
to prove them equal, 

V. Formulae connecting radius of circle, 
length of chord and distance from the centre 
are obtained by theorem of Pythagoras, 
Numerical examples can be obtained from 
a modern geometry. 


STAGE 25. TANGENTS TO CIRCLES 


1. The children draw a circle and place 
in it a number of parallel chords. They mark 
the mid-points of the chords and notice that 
the line joining these middle points is a 
diameter at right angles to the chords, 
Fig. 37. This is linked up with Stage 24. 


Fic. 37. PARALLEL CHORDS, DIAMETER AND 
TANGENTS 
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П. Through the ends of the diameter the 
children draw lines parallel to the chords and 
so get tangents to the circle. They notice 
that the tangent is at right angles to the 
diameter or radius through the point of 
contact. 


STAGE 26. SPHERE 


I. Volume of sphere — : nr 
Surface area = 477 


These facts can be applied in examples 
such as: 

1. Find the volume of a spherical lead 
bullet of diameter lin. If a cubic inch of 
lead weighs 63 0z., how many of these bullets 
will go to the pound? 

2. A hemispherical basin is 18іп. in 
diameter. How much water will it hold? 

3. The diagram (Fig. 38) shows a cylindri- 
cal boiler with hemispherical ends. Find its 
volume. 


Fic. 38. PLAN OF CYLINDRICAL BOILER 


TI. Latitude. 

Any plane section of a sphere is a circle. 
If it passes through the centre of the sphere 
it is called a great circle, and its diameter is 
equal to the diameter of the sphere. If it 
does not pass through the centre of the sphere, 
its diameter is less than that of the sphere 
and it is called a small circle. In the 
earth, which is approximately spherical, the 
equator is a great circle. The meridians are 
great circles passing through the north and 
south poles. The lines of latitude are small 
circles. 

In Fig. 39, the angle AOB is the latitude 
of the place A; i.e., the angle at the centre 
of the earth, subtended by that arc of the 
meridian through A, which lies between A 
and the equator. 
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Questions based upon this may be ‹ 
following types: 

1. What is the length of the circumference 
of the parallel of latitude 50°. (Take 8,000 4 
miles as the diameter of the earth.) ow 

Methods of working examples—Fig. 40 ~ 
shows a section of the earth, passing through | 
a place B in latitude 50°N. 


f the 3 


Fic. 40. DIAGRAM FOR EXAMPLE I 


WE is the diameter of the equator. 

AB is the diameter of the circle that forms 
the parallel of latitude 50°N. 

N is the north pole and C the centre 
of the circle that forms the parallel of 
latitude 50°. 

In the triangle BCO, CB=OB sin 40° or 
OB cos 50°. 

If the children have not learnt the trigo- 
nometrical ratios, they draw the triangle to 
scale and so find the length of CB. Otherwise, 
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ine 40°=-6428 | Taking the radius of the earth as 4,000 m., 
CB А ر‎ ۰0425 MN 9o*- 55” 45” АЗ 34° 15" 
2274 3 4 ” 
*, circumference of parallel 50°N. тем vis а: 
=2 т 2571-2 - MN 7X4,000X137 | ях5ох 137 
6:18 х 2571-2 7% 4 x 180 9 


16,147 miles. 
Using logarithms is neater: 


The degree of accuracy does not justify 
a closer approximation to 7 than 3: 14.* 


Circumference=2 7 x CB 5 ате 3°14 X 50 X 137 314 X 137 
2 пх 4,000 Xsin 407 oe oe Us E rete 
16,160 miles. 2,390 miles. 
Logarithms. N 
lg2 т :7982 
log 4000 =3:6021 F, 
log sin 40=T- 8081 pes 
4:2084 E C E 
Nole.—1n Lat. 50°, one degree of longitude 
measures E miles; 4 ie, 449 miles. 
Examples, finding the distance between two 
5 


places lying on the same latitude can follow. 

2. If an aeroplane starts from Moscow, (55° 
45'N.; 37^ 40'E.), flies straight N., turns 
when over the north pole and flies S. to San 
Francisco (37° 40'N.; 122° 35’W.), what 
distance will it have covered? 


Fic. 41А. DIAGRAM FOR EXAMPLE 2 


Fig. 41A, shows the circle of longitude 
through Moscow 37° 40'E. 

M is Moscow, latitude 55? 45'N. 

N is the north pole. 

O is the centre of the earth. 

E, and E are points on the equator. 

The aeroplane flies over the arc MN as it 
goes from Moscow to the north pole. 


Fic, 418. DIAGRAM FOR EXAMPLE 2 


Fig. 41B, shows the circle of longitude 
passing through San Francisco, 122? 35'W. 

F is San Francisco, latitude 37? 40'N. 

N is the north pole. 

O.is the centre of the earth. 

E, and E are points on the equator. 

The aeroplane flies over the arc NF as it 
goes from the north pole to San Francisco. 


NF 90°—37° 40" _ 52° 20" 
74,0000 . 180* E ORO 

. ір. 3214X4,000 X 157 : 

NES TBO 3652 miles. 


Total distance Йоууп--2,3004-3,652--6,042 
miles. 
(Height at which the aeroplane flew does 


‘not make any appreciable difference. A 


height of 1 mile would make a difference of 
же but other factors cause much тоге 
divergence.) 

Note.—Russian aviators made this flight 
in the summer of 1937. In going non-stop 
from Moscow to San Francisco, via the north 
pole, they set up a new record for a long dis- 


1 Logarithms can be used with advantage from this point. 
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tance flight. Between the north pole and San 
Francisco they flew over the meridian, but 
between Moscow and the north pole they did 
not keep to the meridian and their distance 
was longer than that given by this calcula- 
tion. 11,500 kms, was the distance claimed. 

9. Find the shortest distance between 
Liverpool (53° 26'N.; 3°W.) and Newport, 
Mon. (51? 37'N.; 3°W.). 


Ш. Lines of longitude are great circles | 
ing through the poles. Types of questions 

1. When the time is midday in Lon 
what is the hour in New York? (Longit 
73° 57 W.) 

2. New Romney, in Kent, and Torr 
in Devon, both lie on latitude 51 
longitudes are 1E. and 4? 9"W. What 
shortest distance between them? 


XI. GRAPHS 


Graphs, their use and misuse.— Graphs 
should not be spoken about as though they 
were a separate branch of school mathe- 
matics. Books are published about them, as 
though they were a subject in themselves, 
but graphs are merely one method of 
representation of facts and relationships. 
They are a very effective method because 
we realise things in pictures more quickly 
than in words. Graphs are easier to grasp 
than lists of figures; they are clearer than 
words, and they give a bird's eye view of 
a situation. They enable us to pick out the 
main points quickly and to see the general 
trend amid the details. For these reasons, 
they are being used increasingly in present 
day life. Commercial newspapers use them 
freely; unemployment figures, road accidents, 
Ministry of Health figures are shown as 
graphs in the daily press; election posters 
display the facts that the contending parties 
wish to emphasise, in the form of graphs; 
advertisers exhibit the virtues of their goods 
by graphs. 

Graphs are easy to read; conclusions can 
easily be drawn from them. Because of this 
ease they often mislead; graphs used for 
advertisement or propaganda should be 
carefully scrutinised. The graphs I, II and 
ІП, (Fig. 42), illustrate different ways of 
showing the same figures. All three represent 
percentages of insured persons, unemployed 
in the years 1921 to 1935. The horizontal 
scale is the same in all three. In I, the vertical 


scale is small and the variations during the 
years do not appear to be great. In II, a 
suitable vertical scale is used and the graph 
gives a fair representation of the situation 
during the fifteen years. In III, two des 
are used to exaggerate the variations; 
vertical scale is twice as large as in П; the 
zontal axis represents, not o, but 9. The result 
is a graph which demonstrates clearly the 
dire results of the slump in 1929 to 1931, 
and the remarkable recovery during the 
years 1932 to 1935. 

The three graphs are accurate and a care- 
ful examination would prevent unjustifiable 
conclusions from being drawn, but a hurried 
perfunctory view would mislead. 

Itis therefore important that children should 
learn how to read graphs intelligently and how 
to use them as methods of representation. 


е 


10гі- 


Teaching ої graphs.—The technique of 
graphs has to be taught in a series of lessons. 
The following notes suggest a sequence of 
lessons in which the children learn how to 
use graphs. Afterwards they should use them 
where they are of value for exhibiting data, 
showing relationship, or discovering laws. 
Once the technique is grasped, graphs should 
not be drawn for the sake of drawing graphs. 
Graphs can be used in the lower classes for 
illustrating special topics at school; e.g., 
temperature, attendances, results of games, 
but the detailed study of them is best done 
in the last years. 
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Fic. 42. GRAPHS SHOWING THE EFFECT OF VARIATIONS IN THE VERTICAL SCALE 
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STAGE 1. CONTINUOUS GRAPHS 


I. Introduction of graphs.—This should be 
done by means of a continuous graph that 
is of interest to the children. One successful 
and profitable topic is the height of petrol 
in the petrol gauge of a motor car during 
the day. It is successful because it is of 
deep interest to the average child. It is 
profitable because it can be varied in so 
many ways. It may be used for a straight- 
forward journey at uniform speed; or, the 
journey may be partly on roads where speed 
is limited and partly on roads which permit 
of high speeds. The journey may include 
stops of varied lengths, and refills of petrol. 
The speed of travel is found from the amount 
of petrol used in a given time, and is shown 
in the graph by the gradient of the line. 
Some notes of a first lesson, to a good class, 
are given because the first lesson is of great 
importance. 

IL. Preparation.—A finished graph of an 
easily read type is shown. It should deal 
with something familiar to the class; eg., 

games results, number of yards swum by a 
learner in successive visits to the baths, or 
some effort being made by the class or 
school. This graph is discussed so that the 
children get an idea of how a graph is 
drawn. 

ІШ. Presentation —Squared paper is dis- 
tributed and the class is told that a graph 
is to be made showing the amount of petrol 
a man has in the tank of his motor car 
during a journey. The journey lasts from 
9 a.m. to 4 p.m. The tank holds 6 gallons 
and the car gives 30 miles to the gallon. 

The scales to be used are discussed— 
times in hours, horizontally; and gallons, 
vertically. 1 

The journey is then described in sections. 
Each section is entered by the children as 
‘it is described. They should enter the points 
for themselves, not copy from the black- 
board, but the teacher enters points on the 
board and draws the line, Fig. 43. This 
allows the children to check their work and 
helps the weaker ones. 


> 


After each section is completed, interest 
points are discussed. 

The following sections 
interest are taken: 

At 9 a.m. there were 6 gallons in 1 
tank. 

At то a.m. the indicator showed 5 gall 

At 12 noon there were 2 gallons. 


and points 


After the children have entered these, they 
are asked what they notice about the 
journey. “He used r gallon in the first 


hour and 3 in the next 2 hours." He 
must have travelled farther between ro and 
II and between rr and 12 than he did be- 
tween 9 and то.” “He must have travelled 
faster between 10 and 12." "If he got 30 
miles to the gallon he went 30 miles between 
9 and ro and go miles between ro and 12.” 
“The graph slopes more steeply between 10 
and 12 when he was going faster.” 

These answers are obtained from good 
children. The less intelligent get the first 
two and perhaps the third. 

At r p.m. there are still 2 gallons. 

What has the man been doing? How shall 
we enter that? How steep is the slope of 
this section? 

There is no difficulty about this, even for 
the slower children. 

At 2 p.m. there is 1 gallon. 

How far has the car travelled? How fast? 
Compare with morning periods with regard 
to speed and slope of line. 

At 2 the tank was refilled, 5 gallons being 
added. 

How can that be shown? 

At 3 there were 4 gallons. 

What can you tell about the journey 
between 2 and 3? “2 gallons used." “Must 
have gone 60 miles." “Speed is 60 miles per 
hour." “Roads must have been good and 
clear of traffic," “Slope is steeper than in 
any other part." 

The slower children begin to realise more 
and at this stage they may give the first 
three or four points. 

At 4 p.m. there are 31 gallons. 

“Half a gallon used in an hour." “Only 
I5 miles travelled in the hour.” ‘Something 
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made speed slow or there were stops.” 
“Slope of line is slight.” 


The name “graph of petrol supplies in a 
car" and the scales used—ro squares—r 
hour; Io squares=1 gallon—are entered. 


Fig. 43 shows the result. 

IV. Application.—The children make for 
themselves the graph of a similar journey 
in the same car. 

2 p.m. there were 5 gallons 
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After the graphs have been drawn the 
children discuss them. 

After this first lesson, practice is given in 
drawing graphs as applied to different sub- 
jects. They should all be continuous graphs 
and should give practice in choosing scales. 
The children should read as much as possible 
from them. Suitable topics are:—number of 
unemployed in successive weeks; height of 
barometer; growth of a child in height and 
in weight; growth of a plant; temperature 
of a hot body as it cools; travelgraphs. 
Many other topics will suggest themselves. 
The most valuable are the ones for which 
the children obtain the data by their own 
observations. 


о 
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IN 
STAGE 2. COLUMN GRAPHS 


This stage includes the introduction of 
column graphs; comparison of continuous 
and discontinuous graphs; and interpolation 

I. Iniroduction,—The difference between 
Continuous and discontinuous, or non-con- 
tinuous, graphs is a source of confusion unless 
they are taught apart and then compared. 

One of the best introductions to column 
graphs is their use for recording rainfall. In 
this there is no temptation to join up the 
tops of the columns and the difference 


12 p.m. 
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12p.m. 
Monday р 


12р.т. 
Tuesday 


PRACTICE 


Wednesday 


Fic. 45. CHILD'S BAROMETRIC GRAPH 


FOR SENIORS 


between column graphs (discontinuous) and 


continuous graphs is clear. Other columm 
graphs should be drawn—the goals scored in 
successive matches; the number absent from 


school in successive weeks or iths; the 
output of a firm in successive years; maxi- 
mum and minimum temperatures on suc 
cessive days of the week; these and other 
topics can be used. 

П. Comparison of continuous and none 
continuous graphs.—The children should come | 
pare the truly continuous graph, of which the 
best example is the self-recording barometer | 


12 p.m. 12 


p.m. 
Thursday 


Friday 


12 p.m. 
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Figs. 44 and 46), with the column 

They should discuss the number of readings 
cach day required for making а barometric 
graph of their own. When the mercury 
records its own height, there are no дара in 
the record. The height of the mercury dors 
not change quickly and therefore gaps 
between the readings are іме. If 
the height is read three times a day, the 
graph obtained is sufficiently accurate for 
school purposes. If the height at intermedi- 
ate times is required, it can be found by 
"interpolation." In Fig. 45, the observations 


22212112: T HIE 2522 


were taken at oam, 
height at 4 am. on 
drawing à нү А2 уу 
It indicates that the barometer height was 
approximately Jos 

The children showk! discuss the fr 
with which observations should be made 


graphs were required for temperature of a d 


room; outdoor temperatures; bright of a 
child; strength of the wind. 


Graphs as in Figs. 44 and 45; 46 and 47, 


should be Graphs should be 


drawn and exercises in interpolation given, 
Saterday 
1322521 32 
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ШІ. Discussion of other graphs and their 
uses—Some column graphs are drawn as 
though they were continuous graphs. The 
midday altitude of the sun can be recorded 
on successive days and a graph drawn. 
Strictly speaking, this should be shown as 
a column graph. The horizontal axis repre- 
sents time; half-way between two middays 
there is a midnight when the sun has no 
altitude. Therefore columns should be shown 
for each midday, not a continuous curve. 
But the practice of entering the points for 
each midday and joining them by a curve 
has a value. It shows the rate of change 
in midday altitude more clearly than any 
other method. 

Similarly, the times of sunrise and sunset 
throughout the year can be exhibited effect- 
ively in the form of a graph, Fig. 48. Average 
monthly temperatures, annual imports and 
exports, national debt over a series of years 
and many other topics can be used as 
examples. The classroom temperature chart 
affords useful material for discussion. A 
common practice is to record temperatures 
on squared paper at 9 a.m., I2 p.m. and 3 
or 4 p.m. The 9 o'clock readings are joined 
up by lines. The 12 o'clock readings and the 
3 o'clock readings are joined; so that the 
record for the month shows three lines across 
the squared paper, Fig. 49. From the mathe- 
matical point of view, this is a deplorable 
custom and causes confusion of mind among 
children, yet it serves a useful purpose. The 
efficiency of the school heating arrangements 
can be checked off by a quick glance at these 
classroom temperature charts. 

Data for graphs in Figs. 50 and 51. 

1. A boy is training for the тоо yards race. 
His times during six successive weeks are 
14:5 secs., 142 Secs., 14 secs., І3:7 Secs., 
13:8 secs., 13:4 secs. The graph is drawn 
_to show his progress. 

Exercise of a similar type: 

9. A boy of 17 is training for high jump. 
His heights in six successive weeks are: 


4ft. gin. 4 ft. тігіп. 
- 4ft. 1o in. 5ft. oin. 
4 ft. ir in. 5ft. oğin. 
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Find a suitable scale and draw a graph to 
exhibit these figures effectively. 


STAGE 3. EFFECTS OF CHANGE 
OF SCALE 


The children should experiment with 
various scales until they realise the points 
illustrated in Figs. 42, 50 and 51. This stage 
should be linked with the children's own 
experimental work in science or geography. 
Results should be expressed in graphs and 
the scales should be chosen so as to emphasise 
the essential points. 


STAGE 4. GRAPHS OF SIMPLE 
FUNCTIONS 


I. The straight line graph can be taught 
in connection with proportion and used as 
a "ready reckoner" for prices, percentages, 
wages,etc. Apart from these practical uses, it 
haslittle value for the majority of the children. 

П. Those who learn how to express pro- 
portion algebraically (see Section XV, Stage 
3) should also express it geometrically as a 
graph. Examples in travel graphs can lead 
to the discoveries: 

That the graph of y—kx passes through 
the origin; slopes upward; its steepness 
depending on the value of k. 

That the graph of y=kx+b does not pass 
through the origin; that its slope depends 
upon the value of k. 

That the graph of y=b—kx begins at the 
point Oj and slopes downward, its steepness 
depending upon №. 

An example leading to the last discovery 
is: 

Newcastle-on-Tyne is 273 miles north of 
London. An express train averages 60 miles 
anhour. Make an equation connecting its dis- 
tance north of London, y, with the time since 
it left Newcastle, x, and draw a graph for x 
and y, Fig. 52. If the train leaves Newcastle 
at noon, when will it arrive in London? 

Equation is y—273— 60x. 

The train reaches London at 4.33 p.m. 
(approx.). 
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Fio, 52. PROPORTION EXPRESSED AS А GRAPH 


Note.—Negative numbers can be intro- 
duced from this example (see Algebra, 
Stage 4). Proportion, Stage 6, and practical 
work on sun shadows and the measurement 
of heights should be linked up with these 
straight line graphs. 


Ш. Other algebraic graphs сап Бе 
explored; e.g., the curve of squares; square 
roots; y=10* (in connection with logarithms); 
xy=h (in connection with inverse proportion). 

The time given to this should be strictly 
limited except for specially gifted children. 


ХП. APPLICATIONS TO EVERYDAY LIFE 


Aims of the section.— This work is intended 
for children in their last year of school life. 
Isolated parts of it will have been done as 
applications of percentages, proportion and 
other sections of arithmetic, but the present 
aim is to give a wide survey of applications 
in everyday life so as to prepare the children 
to take their places as citizens and workers. 
In more detail the aims àre: 

1. To train the children in the understand- 
ing of English, the following of instructions 
and comprehension of what they read. 

2. To develop in them the habit of looking 


at all sides of a question or problem; not 
jumping to conclusions or generalising from 
inadequate data; to give them practice in 
applying intelligence to the affairs of life. 
3. To give opportunity for planning and 
organising projects such as schemes for a 
holiday or camp; for a group, at home or 
abroad; running a house or a business; organ- 
ising a club; arranging a picnic or sports or 
a party. Such projects can be very simple 
so as to suit the slowest, or sufficiently 
difficult to satisfy the most gifted. Whatever 
the project, it must be carried out thoroughly, 


79 
planned in detail, fully reported, discussed 
and criticised so that full value is obtained 
from it. 

4. To give practical information about the 
affairs summarised below so that the children 
may be able to deal with them, in a business- 

like way after they leave school. 


Topics.—Selection from the following 
topics should be made to suit the particular 
children who are being taught. It is desirable 
to cover as many as possible, even when time 
is limited and little can be done in each topic. 
Girls and boys will differ in the emphasis 
placed upon particular topics, but men and 
women are concerned with all of them. An 
abundant supply of good examples of varied 
difficulty is essential. These can be obtained 
in many modern books or made by the teacher. 


I. Post oifice.— Postage rates for letters, 
newspapers, parcels, to destinations in United 
Kingdom, British possessions and other 
countries. 

Examples should be real and practical, 
such as the following: 

Mr. Arthur Brown left London (or local 
town) and is now in America, at 263, West 
Avenue, New York. Wrap up a local paper, 
. address it to him, weigh it and find out what 

postage is necessary. 

A model post office should be made in a 
corner of the classroom and scales for weigh- 
ing letters and parcels should be available. 
Lists showing postages; particulars about 
telegrams, telephones, postal orders, money 
orders; should be posted up. Telegraph 
forms should be available. These can easily 

` be made by the children. Used stamps can 
be collected and “sold” from the class post 
office. A model "telephone" can be estab- 
lished and used for speech training as well as 
other purposes. Cost of call, length of call, 
and quarterly account all give material for 
questions. 

f EXAMPLES 

Parcels. 

1. Weigh a book that you wish to send as 
a present to Tom Jones, 4, Stanley Place, 
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Plymouth. Find out what it would cost (a) 
by letter post; (b) by parcel post. Which 
would be the better method of sending the 
book? 

Telegrams. 

2. Mary was going to spend a holiday with 
her aunt who lived in the country. She was 
expected by a train arriving at midday on 
June roth, but she was ill in the morning 
and could not start. Write the telegram to 
be sent to Mary's aunt and find out the 
cost. 

Postal orders. 

8. Jack Smith wishes to send 215. 6d. to 
his mother, Mrs. T. B. Smith. Make out à 
copy of the postal order he would send. 
What would it cost him? What would it 
have cost if he had sent a Treasury note and 
1s. 6d. in stamps, by registered post? 

Telephones. 

4. How much extra does it cost a man if 
he instals a telephone, his average number 
of local calls being 200 per quarter? the 
quarterly rental being £1 125. 

The difficulty of the questions can be 
adjusted to suit the children. 

Project work connected with the post 
office has proved effective in stimulating 
very backward children. ) 

Saving money.—In most schools there is 
some form of savings bank. Commonly this 
is run in connection with the Post Office 
Savings Bank. This can be made the basis 
of the lessons on saving and lead up to other 
methods of saving; e.g., paying into a deposit 
account at a bank, paying into an endowment 
insurance policy. 

It is the saving of pence that is of greatest 
interest to a child, and Post Office arrange- 
ments make this possible. A money box 
called a home safe may be obtained from 
any post office for 15., which is repayable 
when the safe is no longer required. Small 


coins may be put into the safe or stamps | | 


may be bought and attached to books 
obtained from the post office. 

Post Office Savings Bank.—In the Post 
Office Savings Bank interest is at 23 per cent 
per annum; ie., 14. per £r per month. 
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Books and forms are available for saving | 
by 14. or 6d. stamps, for deposit in the | 
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Interest is counted from the first day of the 
next month after the money is paid in, No 


* 


interest is paid on fractions of £r. Single savings bank or for purchase of National 
halfpennies are not counted Savings Certificates, 
EXAMPLES 


l. Find how much interest is due on December 31 on the following account. The figures ^ 
give the amount. paid in and the date: 


с 45. 
Feb. 20 Two pounds, ten shillings 2 10 о 
Apr. 10 Fifteen shillings I5 0 
June 28 One pound, twelve shillings . . %12 0 
Aug. 15 One pound, eleven shillings . : , UE WP b 
Nov. 28 One pound, seventeen shillings I17 0 
The working of this should be set out as follows: 
Interest | 
15. V Dates |. Months | _ 5 (complete) 2454. 
Mar. 1--Арг. 30 2 | 2 2 
May r— June 30 2 | 3 3 
July 1—Aug. 31 2 | 4 | 4 
Sept. 1—Nov. 30 3 6 29 
Dec. 1—Dec. 31 I 8 | 4 
| 110 
Interest —1s. 104. | 
2. This is a copy of a page of a Post Office Bank book: 
Date of Amount of Deposit in words | Amount | Amount 
Deposit or or Number of Warrant in | of of 
Warrant, etc. | Figures _ Deposit Withdrawal 
F ERT Í s.d. 
Brought forward | | 
1937 s | | 
Mar. 12 One pound, ten shillings IIO O | 
Мау 24 One pound, five shillings | 550" am 
July т | e 920 
Oct. 19 Fifteen shillings | 15 0 
| Хоу. 10 One pound, five shillings “war SFO | 
| Dec. 15 | 2 о 
| Carried forward | 415 0 | 4 о о 


How much interest will be due on December 31? 

How much would have been due if no withdrawals had been m 

8. A boy saves 15s. a month from his wages and pays it into a Post Office Savings Bank. 
How much will it amount to by December 31 if his first payment was made on August зг 
and subsequent payments on the last day of each month? 
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National Savings Certificates.—These are 
a form of government security suitable when 
money is to be left to accumulàte interest over 
a numberof years. A certificate of the present 
issue (sixth) costs 15s. and becomes worth 20s. 
in ten years at the following rate of growth: 

At the end of the first year, 3d. interest 
is added; during the second 14. is added at 
the end of every completed period of 2 
months; thereafter 1d. is added at the end 
of every completed period of 1 month up to 
the end of the tenth year. A bonus of 3d. is 
added at the end of the fifth year and a further 
bonus of 3d. at the end of the tenth year. 

This represents a rate of interest of 
{2 18s. 4d. per cent per annum over the 
whole period of ten years. 

No income tax is charged upon the interest 
on National Savings Certificates. The money 
invested in certificates may be withdrawn 
at any time together with any interest that 
may be due, provided that the holder is not 
under seven years of age. 

Examples about National Savings Cer- 
tificates are exercises in the understanding 
of English as much as they are exercises in 
calculations. 

EXAMPLES 

1. A man bought one certificate every 
two months for a year, beginning on June 21, 
1936. How much would his holding be worth 
at the end of the third year, June 21, 1939? 

2. A man wished to buy certificates so 
that at the end of 5 years they would be 
worth at least £200. How much money 
would he have to invest now? 


Government annuities—These may be ob- 
tained through the Post Office. The cost 
depends upon the age and sex of the annuitant 
and on the current price of 23 per cent Consols. 

Full details may be obtained from any 
post office, upon which questions such. as 
the following may be based. 


EXAMPLES 
1. How much would a man of 55 have 
to pay, in a lump sum, for an annuity of 
£100 per annum? 


9. If he lived until the age of 70, how 
much money would he have gained? 

3. If he died when he was 60, how much 
money would he have lost? 


II. Insurance.—(1) Life assurance; (2) en 
dowment assurance; (3) annuities. 

Another form of saving is to make regular 
payments towards the cost of an annuity, 
or of a lump sum paid to the holder when 
he reaches a certain age, or to his depend- 
ants if he dies before reaching this age. 

A life assurance agrees to pay a certain 
fixed sum of money on the death of the 
person assured. 

An endowment policy agrees to pay 4 
certain fixed sum of money at the end of a 
given number of years or at death if it 
occurs before this time has elapsed. 

An annuity pays a certain amount an- 
nually after a certain age has been reached. 
In the case of all three, payments may be 
paid weekly, monthly or annually. This form 
of saving is really an insurance. Various 
insurance companies have various arrange- 
ments and terms. 

Particulars upon which questions may be 
based can be obtained from any company. 
The reading of an insurance company's 
prospectus affords good training but easily 
becomes tedious and boring. 


EXAMPLES 

1. A man aged 30 wishes to take out an 
endowment policy for £500 in 25 years. 
Look up the tables and find out how much 
he must pay per annum. If he dies a week 
after his fiftieth birthday, how much will he 
have paid altogether? If he had invested the 
amount of his premium each year, what would 
it have amounted to without any interest? 

9. This is the same question applied to 
life assurance. What difference would it 
have made to have had a life assurance 
instead of an endowment assurance? 

3. A man of 25 takes out an endowment 
policy for £200 payable in 25 years. How 
much must he save per week to pay his 
annual premium? 
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SIMPLIFIED TABLE SHOWING ANNUAL PREMIUMS FOR LIFE ASSURANCE 
POLICY AND PREMIUMS FOR ENDOWMENT POLICY, TO INSURE £100 


(OTHER AMOUNTS 


PROPORTIONAL) 


Life Assurance Endowment Assurance Payable at Death 
Age next (payable through or in 
birthday life) 15 years 20 years 25 years 
fund Em ас Да ЖБД 
20 80.9 2 10 0 2000-05 І 15.4 
25 LBB 2 I4 IO 2 4 9 I 18 10 
30 | I I2 IO 3° 0-88 2 9 6 | Раа 
35 | 1918. 4 3 E 215 5 | 2, 1879 
40 | 276-30 3 107 0 302: 77 2 19-2 


Insurances in general.—This is a topic as 
wide as life itself, for all things can be 
insured: 

A house against fire. 

Books, clothes, jewels, against theft, loss 
or damage. 

A motor car against accidents. 

A dancer’s legs and a pianist’s fingers 
against injury. (In 1937 Sonia Henje, the 
famous skater, insured her legs for £20,000.) 

A summer holiday against bad weather. 

An individual against ill health or accident. 

A ship against damage or loss. 

Greenhouses against breakage by storm or 
hail. 

Shop windows against breakage. 

The subject is so large that teachers can 
give only the general principles underlying 
"insurance" and select particular examples 
for detailed study. 

One of the best introductions to the 
subject is afforded by insurance against fire. 
Any householder may have to face the 
emergency of having house and furnishings 
destroyed by fire. Having to replace the 
lost property is a heavy expense and many 
would be unable to afford it. Therefore, 
householders combine together so as to 
provide against the danger of fire. All pay 
a small sum every year into a common 
fund, on condition that out of this common 


fund money shall be provided for rebuilding 
of property and replacement of furnishings 
damaged by fire. Those who own expensive 
property should obviously pay more per 
annum than those who own less expensive 
property. The premium to be paid is 
usually taken as so much per cent of the 
value of the property insured. 

Properties more liable to damage by fire— 
e.g., wooden buildings, cinemas, explosives 
factories—pay premiums at a higher rate 
because of their greater danger. The 
premiums are decided by study ‘of the 
average risk; e.g., if figures show that dur- 
ing a number of years the average damage 
by fire to 100,000 small houses, of average 
worth £500 each, was £25,000, it would 
mean that on the average £25,000 worth of 
damage was done, by fire, to £500 x 100,000 
worth of property. Therefore, every house- 


£ 25,000 
500 X 100,000 
on every £r worth of property; that is, 


holder should pay as premium 


I 
ioo? Per Ln 

On a house worth £500, this would mean 
an annual premium of 5s. 

An insurance company manages the affairs 
of the group of householders, collects average 
figures, finds the premium that should be 
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paid for each type of property, collects the 
premiums, investigates the damage done by 
fires and pays out what is due. 

Each insurer has responsibilities to his 
group. He must take reasonable precautions 
against fire. He must return true values for 
his property. Fraudulent fires have been 
staged by unscrupulous people for the pur- 
pose of gaining unfair benefits. Insurance 
company valuers have been bribed to return 
untrue values of the property damaged and 
its contents. In recent years, several men 
have been sent to prison for offences of this 
type. Insurance frauds should not be over- 
emphasised but children should realise the 
responsibilities of the insured and the im- 
portance of "playing the game”. 

The insurance policy is the agreement 

| which sets out what is to be insured, the 
risks against which it is insured and the 


- premium to be paid. Disputes often arise 


out of misunderstanding of the conditions 


RATES FOR PASSENGER LUGGAGE 
(covering travel in Great Britain, Ireland and Channel Islands) 


set out in the policy. The ordinary po! 
is too difficult to be of use for schoo! | 
poses but children can be given practic: 
reading simplified statements. 


EXAMPLES 

1. The premium on a house for insura: 
against fire is 6s. 64. per cent. of its valu 
and, on its furnishing, 5s. per cent. \\! 
annual premium would be paid for a ! 
valued at £500 with contents valued at ; 

2. How much would be paid to an insu 
ance company on 100 houses like thi 
20 years? 

8. A public building is valued at 725, 
What will be the annual premium paid for 
fire insurance at the rate of gd. per cent: 

Insurance of the luggage of rail 
passengers. —This affords a good example of 
the way in which premiums vary according 
to the risk and to the period covered by ihe 
policy and value of the goods insured. 


Amount Insured 


Een £20 £40 460 £80 | £100 
15 days Is. 2s. 35. 45. 55. 

3 weeks 15. 9d. 35. ба. 55. 34. 7s. 8s. 771 
т cal. month 25. 6d. 5s. 7s. 6d. IOS. | 125. 6d. 
RATES OF PREMIUM FOR WORLD-WIDE INSURANCE 

Г Amount Insured 3 
Period x 
425 450 475 {тоо | 
15 days 25. 45. 6s. 85. 
3 weeks " 3s. 6s. 9s. 125. 
I month 4s. 88. | 125. 165. 
2 months 5s. IOS. 155. 208. 
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Examples on luggage insurance are of a 
simple, straightforward type; e.g., 

What would it cost to insure {120 worth 
of personal luggage for a month's holiday 
in Great Britain? How much more would 
it cost for a holiday abroad? 

Terms and conditions can be obtained from 
any railway office if desired. 

The composition of a letter to the insurance 
company, making claim on account of loss, 
is a good exercise in English. 

Motor сағ insurance.—Insurance against 
the various motor mischances are the concern 
of everyone to-day. The conditions set out 
in the policies are of great importance to 
owners, drivers and passengers. Children at 
school cannot be instructed in all of these 
but they can learn to read intelligently. A 
class discussion on the risks against which a 
motorist should be insured is interesting and 
valuable. The importance of insurance against 
“third party risks” can be emphasised. 

Examples can be based on extracts from 
the prospectus of an insurance company. 


H.P. | Class | £200 

| Íí s. d. 

I | 12 2b 

9 II I5 3 0 

ПІ 18 3 0 

——4 

1 1272 0 

12 II 1515 6 

ЖИТ 18 18 9 
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15 II 19 4 3 
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EXAMPLES 


1. Find the premiums on the following 
cars, for values stated: р 


(a) Standard; 9; Class II; £150. 

(b) Vauxhall; 14; Class I; £200. 

(c) Morris; 12; Class III; £200. 
F—VOL.VIII-S 
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Жж a. 
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PRIVATE CAR POLICY ‘= 
This covers: к; 
(a) Third party indemnity, x 
(5) Legal defence (if required). E 
(c) Emergency treatment (after an accident). HÀ 
(d) Loss of, or damage to, the insured car, жұ” 


(е) Accidents to the insured in connection —— 


with the car. 2%; 
Тһе premium to be paid depends upon A 

the car's value, its horse power and the — | 

purposes for which it is used. in 


Cars are divided into three classes: 
Class I. Used for pleasure purposes only. | 
_ Class II, Used for pleasure and certain | 
business purposes. "ey 
Class ІП. Used for any purpose except | 
hiring, racing or pace making. x 3 
The table gives the annual premiums to 
be paid. 


Full Value of Car, not exceeding: 


d. 
6 
9 
3 


әсс|оос| оша” 


әос|осоо 


9. А bonus of 16 per cent is allowed if no 
claim has arisen during the preceding year. 
What premium would have to be paid for a 
12 h.p. car worth £400, in Class I, if no 
claim had been made in the previous year? 

A bonus of 15 per cent is allowed if no 
claim has been made in the preceding 2 


(C Dept. of Exceasion ^, 
SERVICE. 


years. What would this amount to for the 


` above car? 


9. A car, 15 h.p., valued at £500, in Class 
ПІ, is laid up for 3 months in the winter. 
- Because of this, the premium for insurance 
is reduced by 7} per cent. What would 
have to be paid? 
4. If the person insured is prepared to 
bear the first £5 of damage, the premium is 


. reduced by 124 per cent. Find the premium 


for a 12 h.p. car, in Class II, valued at £350, 
under. this condition. 

5. If an owner has two cars, the premiums 
for insurance are reduced by 15 per cent. 
What would be paid for the following two 
cars, both in Class I? 

A 15 h.p. car valued at £450. 

А 9 h.p. car valued at £200. 

Policies for householders.—A. domestic or 


_ “all-in” policy can be obtained to cover 


many other risks besides fire and is a very 


= convenient form of policy for the average 


» 


householder. 
An “all-in” policy insures against: — 
Fire; explosion; lightning; thunderbolt; 


_ earthquake; burglary; theft; bursting pipes; 


riots; storm; flood; tempests; liabilities for 
accidents to servants, and other risks. 

Premiums are based upon the value of 
the house and its contents. The usual rate 
is 5s. per /тоо. 

A policy for house-owners, inclusive 
premium тз. 64. рег froo, insures against 
most of the risks involved in owning house 
property. 

Particulars can be obtained from an 
insurance company and from them examples 
made about the premium due in particular 
cases. 

Insurance against bad weather.—This in- 
surance is for holidays and open air functions. 

These policies provide compensation in 
money for a holiday spoilt by rain; for losses 
Suffered by caterers, exhibitions, festivals 
on account of rain. 

The premiums depend upon the risks, and 
these vary, depending upon the season of 
the year; the number of hours per day for 


= Which insurance is required; the average 
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rainfall of the place for which insura is 
to be given. 

The study of a prospectus for w er 
insurance makes an interesting less: id 
examples can be based upon it. 

National Health Insurance and Un và 


ment Insurance.—These are the con of 
every worker of every age. As as 
children become “workers” they com er 
both Health and Unemployment Ins e. 
It is important that they should aq 
sense of responsibility with regard to n, 
School discussions can do much to op. 


the right attitude. 

The current tables for both National 
and Unemployment Insurances sho 
obtained and used in the classroom х- 


amples on premiums to be paid and ! its 
received can be set in respect of a : or? 
woman of any age. 
EXAMPLES 

1. A man has been employed for 4 ; rs. 
How much will he have paid for heal" in- 
surance in this time? How much wi’ his 
employers have paid? If he then ns 
Sickness benefit for 24 weeks, how muc will 
he receive? 

2. A boy aged 15 gets work and уз 


unemployment insurance for I year. W 
much will he have paid? How much will 


his employer have paid? If he is unempl ved 
from 16 to 17, how much will he lave 
drawn in benefit? 

8. An employer has working for him 20 


men; 8 boys; ro girls (16-18);:5 women. | 
How much will he have to pay for their 
unemployment insurance per week? How | 
much will they pay per week altogether? 
How much would the employer pay per 
annum? How much would the employees 
pay per annum? 


IN. Wages and the laying out of money. 
(а) Payment for work done is made in 
various ways; wages may be paid weekly or | 
monthly; salaries are counted by the month | 
or year; some workers are paid by the 
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and pay 64, each towards expenses. The hall — 4 


'5 some by commission on sales; 
some by a share of profits. 

A first charge for most workers is insur- 
health and unemployment. These 
provide material for many examples, easy 
and difficult. 


" piece 


ances 


EXAMPLES 


1. Tom earns 125. 64. per week and is 15 
years old. How much is left per week after 
unemployment and health insurance have 
been paid? How much does that come to 
in a year? 

2. A man is paid £150 a year and 2 per 
cent commission on sales, He is paid monthly. 
,How much would he get for a month during 
which he had sold £300 worth of goods? 


(b) The laying out of money provides 
examples to interest all children, The shar- 
ing of expenses; the obtaining of discount; 
dividend at the co-operative stores; the 
keeping of accounts, Examples should be 
made to involve these matters; they should 
be applicable to the lives of the children. 


EXAMPLES 


1. Mary and Jean go to the seaside for a 
day together. They both take sandwiches. 
Mary buys the tickets for the train, 114. each; 
Jean spends 64. on fruit and 44. on sweets 
and pays for tea, 5d. for each. How should 
they settle their accounts so that they pay 
equal amounts for their outing? 

2. Mrs. Brown bought draperies costing 
£5 7s. 6d. from the co-operative stores, 
during three months. The dividend for that 
quarter was 25. in the 2. How much dividend 
did she get on her draperies? If she had 
bought the same things at Wilson's shop 
they would have cost £5 5s. 
and she would have got a 
discount of 1s. in the £. Did 
she lose or save by going 
to the stores? 

3. A club of 240 members 
holds a special meeting. 
Notices are sent to all the 
members. 160 of them attend 
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costs 101. for the evening. Refreshments are 
provided by a caterer at 44. a head, for those 
actually present. The other expenses were 
postage, М. each for the notices; stationery 
and typing, 55.64. Draw up a balance sheet 
showing the accounts for the meeting. 


IV. Housekeeping expenses.— Household 
accounts; receipts and costs of food; buying 
in quantity; comparison of costs of home 
made and bought bread, cakes, pies, etc, 

This section is well suited to girls who can 
get receipts from home or school, find out 
the current prices, work out costs of home- 
made foods and compare with costs of ready- 
made foods. 

Household accounts can also be drawn up. 
This work should be done in co-operation with 
the domestic science teacher. Laundry and 
home washing can be compared ; the examples 
are obtained from the home experiences of ^ 
the girls and can be collected by them. 


V. Heating a house and producing supplies 
of hot water.—This is of interest to both 
boys and girls. 

Gas and the gas meter.—The reading of a 
gas meter and examples on the cost of gas 
can be used as a basis for a number of 
questions. The gas supplied is measured in 
cubic feet as it passes through the gas meter. 

The meter has three or more dials, as 
shown in Fig. 53. The dial on the right 
indicates hundreds of cubic feet of gas. One 
revolution of the pointer records 1,000 cu. ft. 
The dial in the centre indicates thousands of 
cubic feet. One revolution of the pointer 
records 10,000 cu. ft. (The pointer moves in 
the opposite direction to the pointer of the 


Fig. 53. DIAts ок THE Gas METER 
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former dial because its movement is pro- 
duced by interlocking of cogs on the two 
wheels to which the pointers are attached. 
For this reason, the figures on the middle dial 
are reversed.) The dial on the left indicates 
ten thousands of cubic feet of gas. One revolu- 
tion of the pointer records 100,000 cu. ft. 

The reading as shown in the diagram is 
83,100 cu. ft. Unless the pointer stands 
exactly opposite the number, the next lower 
number is taken. 

Questions can be given on the reading of 
a meter or asking for a sketch of the meter 
to correspond with a given reading. 

Examples of the following type can be 
worked: 

If a gas company charges 3s. 8d. per 
1,000 cu. ft., what would be the account for 
25,400 cu. ft.? How much gas would be 
supplied for rs. in a shilling-in-the-slot meter? 

In practice, gas companies charge by 
another unit, the therm. This unit measures 
the heat value of the gas, so that customers 
pay for the heating value of the gas they 
get instead of paying for its volume. 

A British thermal unit is the amount of 
heat required to raise the temperature of 
Ilb. of water through 19 Fahrenheit. 
100,000 of these units form r therm. 

Gas is tested in order to find its heat value 
per thousand cubic feet. The calculation 
of the gas bill on this basis gives examples 
of greater difficulty than those given earlier, 


EXAMPLES 
1. Gas gives 5 therms per 1,000 cu. ft. and 
is charged at 7s. 8d. per therm, Find the 
amount to be paid for 80,000 cu. ft. of gas. 


THOUSANDS 


HUNDREDS 


Fic. 54. DIALS OF THE ELECTRIC METER 
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2. If a householder is allowed a cheaper 
rate (6d. per therm) for all gas in ex of 
500 therms, and a discount of то р int 
for early payment, what should be paid for 
a quarter in which 105,000 cu. ft. ras 
were consumed? 

Most gas companies have a domesti iff 
on which their charges are based. Th iff 
sets out the number of therms for wi full 
price has to be paid in houses of Jus 
sizes. Therms in excess of this basic ег 
are charged at a much lower rate. Winter 


and summer have different tariffs. 
example, in one town a house of 5 ro 


has its first 40 therms at 7s. 8d. per therm, 
its next 40 at 6d. and all therms in схсеѕѕ 
at 3s. 4d. during the quarters ending in 
March and December. For the quarters «ding 
in June and September, the number of 17127106 
at each price is 25. 

Full details are given on the back of the 
gas account and this suggests example: of a 
third degree of difficulty. The teacher writes 
up а сору of the local gas company’s tariff, 
so that all children can refer to it, and then 


makes questions such as the followin 

A house has 6 rooms, excluding scu 
bath rooms, lavatories and unfu 
attics. The meter shows that 170,000 cu. 
of gas had been used in the quarter ending 
December 31. Read the domestic tarifi and 
make up the account. 

This third degree of difficulty gives exercise 
in the reading of forms. 

Electricity and the electric meter.—Electric- 
ity is usually measured in watts; 1,000 watts 
is called a Kilowatt. The current used is 
charged at so much "per unit" and the 
unit is one Kilowatt. 
An electric meter 
measures the number 
of units used and 
indicates the total on 
dials. 

The reading of the 
dials shown in Fig. 54 
is 752 units. 

Examples can deal 
with the costs for 
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electricity, The rate of charge for heating 
and power is always lower than the rate for 
lighting. There are two methods of charg- 
ing: 

(a) A “flat rate" of, say, 5d. per unit for 
lighting and, say, %4. for other purposes. 

(b) An “all-in” tariff of so much per unit, 
say, łd., plus a fixed percentage оп the 
rateable value of the property. 

If the first method is used, two meters 
are installed. 


EXAMPLES 


1. Suppose a householder uses 120 units 
for lighting and 340 for other purposes, what 
would his quarterly bill be if 5d. per unit 
were charged for lighting and 34. for other 
purposes? 

(120X5 , 340 X3) 

то E s. = 50+21} = 715. 3d. 

2. What would his bill have been if he 
had been charged on an “all in" tariff 
which charged 34. per unit and an annual 
charge of 10 per cent of the rateable value 
of his house, which was £80? 

The various methods of heating can be 
made a basis for many projects. 

Coal, gas, oil, electricity can be used in 
many forms of stoves, heaters, ovens and 
boilers. Information can be collected about 
methods used in the locality and relative 
costs worked out. 


EXAMPLES 


1. Central heating is installed in a house 
of 7 rooms. The boiler also provides hot water 
for the bathroom and kitchen. Coke for the 
stove costs 27s. 6d. a ton and 3 cwt. are 
burned per week during the winter. This 
heating system replaces 4 fires which burned 
a ton of coals (at 38s. per ton) in 6 weeks 
and a gas fire which was used for 2 hours 
per day and cost 14d. an hour. How much 
would be saved per week by the new 
installation? 

2. Is it cheaper to have gas from a 
shilling-in-the-slot meter or to pay by the 
quarter? 
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VI. House furnishings and decorations.— 
Decorations for walls:—Wall papers; friezes; 
borders; panels; ceilings; paintings. 

Floor coverings :—Carpets ; linoleums; bors 
ders; staining. 

Furniture:—Loose covers; curtains; cush- 
ions; bedding. 

Many textbooks use “carpets” and “wall 
paper" to illustrate "area," but that puts 
the emphasis in the wrong place. Children 
prefer to use area in the course of doing 
something else. Many short questions can be 
made on these topics but the most popular 
treatment is to base a project upon them. 
Girls thoroughly enjoy planning a house and 
working out sizes and costs for everything. 

First, the plans of a house—ground floor 
and first floor—are to be drawn to scale. 
Then on a larger scale plans of all the rooms 
are drawn, showing how the floors are to be 
covered. If linoleum is to be used, its pat- 
tern, colour, size and quality are chosen’ 
from a catalogue or from the stock exhibited 
in a store. The method of laying it in each 
room is schemed and shown in the plan. If 
a carpet is to be placed in a room, it should 
be entered on the plan, the area of the 
"surround" and its treatment being then 
determined. 

The paper for walls and ceiling can be 
chosen from a book of patterns. House 
decorators are willing to give to a school a 
discarded book of patterns of wall paper. 
This adds very much satisfaction to the girls 
in their project. Full particulars about each 
room and its costs should be written in a 
special note book. 

A small sample of the papers selected may 
be cut from the pattern book and fastened 
into the notes about the room, with particu- 
lars about length required, its cost and cost 
of hanging. The colour of the paintings and 
their costs should also be given. Furniture 
for every room can be selected from old 
catalogues. The arrangement of the chief 
articles of furniture can be shown in the 
plans of the rooms, A list of the furniture 
and furnishings, and their costs, should be 
made for each room. 


x 1 
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The scope of this project may be extended 
almost indefinitely. 

The "hire purchase" plan for buying 
furniture can be discussed in connection 
with this project. When the girls are collect- 
ing particulars about furniture, they will get 
"cash" prices and "deferred payment" 
prices. 

Examples: 

A bedroom suite: cash price, 153 guineas; 
deferred payments, 16] guineas by ros. 
monthly. 

Dining room furniture: cash price, 
£7 19s. 6d.; deferred payments, £8 12s. 6d. 
by 5s. monthly. 

Carpet: cash price, £5 9s. 6d.; deferred 
payments, £5 17s. 6d. by 5s. monthly. 

Pianoforte: cash price, 38 guineas; or 38 
monthly payments of 23s. 

Questions about one or more articles can 
take the forms: 

1, How much more is paid on the deferred 
payment plan? 

2. How much per cent more than the 
cash price is paid on the deferred payments 
plan? 

8. How much has to be paid each week? 

4. Ifa man pays 12s. per week to a building 
society for the house he is buying through it, 
and 36s. per month for hire purchase of 
furniture, and 3s. a week for insurances, 
how much is left out of a weekly wage 
of £4? 

The advantage and disadvantage of hire 
purchase schemes should be discussed as 
well as the importance of knowing the exact 
terms on which the goods are being supplied. 

This project offers opportunity for discus- 
sions about many things besides quantities, 
qualities and costs, while at the same time 
it gives exercise in the use of mathematics 
when properly carried out. 


VII. Buying houses.—The work of building 
societies and the benefits of owning the house 
one lives in should be discussed. Rents; 
frechold and leashold property; mortgages; 
ground rent; all these can be explained to 
the most intelligent children. 
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The most useful examples are those 
nected with building societies. 


EXAMPLES 
1. If a Building Society will ad 
80 per cent of the value of a house \ 
much deposit will Mr. Brown have t y 
for a house valued at £750? 
2. A house whose advertised price i T 
can be bought by paying a deposit : 0 
and a monthly instalment of £3 8s. o7. for 


20 years. How much will have been ; y 
the end of то years? By the end of 20 5? 
How much would the purchaser hav ed 
by buying outright? What rate of i st 
(simple) has the Building Society : ved 
on its money? қ 

8. А man bought 4 houses at £300 cach. 
They were all let at rents of £18 per um, 
exclusive of rates and taxes. If urs 
averaged £5 ros. per annum on each bouse, 
how much did he get per annum? If һай 
been getting 3 per cent per annum his 
money before he bought the hous: ow 
much has his income been altered ^; the 
change? 

ҮШ. Partnerships and companies. isy 
examples on these give practice in 11 m- 
prehension of English and in workiny with 
percentages. They should deal with pri ical 


affairs of real life without the compl 
of the Stock Exchange. The following is a 
suitable example: 


Brown and Peel are partners in a grocery 
business. Brown provided £1,600 and Peel 
provided £2,000 of the capital. In the first 
year their profits were £950. They had to 
pay £120 in rent and rates; £12 for lighting; 


£20 for coal and coke; Хдо for an assistant 
and £20 for other expenses. How much 
would each get if they allowed themselves 
salaries of £200 and shared the rest in 
proportion to their capital? 


IX. Rates.—The meaning of rateable value 
should be given and the purpose for which 
rates are levied should be discussed. This 
is best done in connection with a course on 
civics. The arithmetic is straightforward. 


———— 


THE TEACHING OF MATHEMATICS 


EXAMPLES 


1. If the rateable value of a house is £35 
and the rates are 145. in the / per annum, 
what is the half-yearly rate? 

2. From the statement given on the back 
of the rates notice, or in local reports, find 
how much your father, or landlord, paid 
towards Education last year. 


X. Income tax.—Income tax provides 
examples in the understanding of English 
and applying it in examples. The official 


forms are not suitable, but examples can be 
made from them. The topic should be taken 
in connection with civics or history. The 
following is a suitable example: 

A married man earns £400 per annum, 
A personal allowance of £180 is made in 
respect of him and his wife; i.e., there is no 
tax on the first £180. He has two children 
and is allowed a deduction of tax on £60 in 
respect of each. How much tax will he have 
to pay if income tax is 1s. 8d. in the £ on the 
first £135, and 5s. in the £ on the rest? 


XIII. PRACTICAL WORK OUT OF DOORS 


Topics and general points.—Outdoor exer- 
cises are of great interest and value. Most 
of them are concerned with geometry and 
mensuration. Suitable topics are: 

Surveying—by chain; traverse surveying; 
triangulation; width of river and other 
distances. 

Observations of sun and shadows; latitude 
and longitude; navigation and compass 
bearings. 

Measurement of heights—accessible and 
inaccessible; contouring. 

This work is seasonal; that is, it is best 
done during the part of the year when fine 
weather may be expected and should be 
planned for the summer months. It can 
occupy as much time as is available and 
care has to be taken lest time is wasted over 
it. The value gained from it is measured by 
the enthusiasm of the children, the quality 
of the work produced and the amount of 
initiative developed. The amount of time 
given has to be determined by each school 
to suit its own needs and environment. 

Each topic provides problems of varied 
difficulty and affords interest to children of 
different abilities. “С” children can do some 
of the easy work in each topic and gain 
benefit from it. 

Much of the work might be called practical 
geography. Its links with map making and 


map reading are obvious and it should be 
done in conjunction with geography. Most 
of the required instruments can be made 
in woodwork or handwork lessons. The 
previous knowledge required is ability to 
draw to scale and to measure and con- 
struct angles. Some of the later work 
should not be attempted until the children 
have learnt to make and use algebraic 
formulae. 


Plane table.—Work in surveying often 
requires a flat, level table which can be 
placed at a suitable height, even on rough 
ground. The plane table provides this in a 
convenient form. The extending legs of a 
camera tripod are the base. The legs can 
be adjusted to any length between 2 ft. 3 in. 
and 4 ft. 6in.—larger or smaller sizes can 
be obtained; they can be packed up into a 
compact package for carrying. A drawing 
board is fitted with a screw at the centre of 
one side, so that it can be fixed on to the top 
of the tripod, Fig. 55. The setting up of the 
table requires method and care. Instructions 
follow: 

r. Extend the legs so that the height of 
the table will suit the observer. 

2. Place the feet, roughly, at the corners 
of an equilateral triangle, so that the table 
is approximately level. 
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3. Affix drawing paper to the top of the 
table. 

4. To level the table, loosen the screw 
which holds the board in place. Turn the 
board until the edge AB is parallel to 
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the line joining the feet P and Q. Place the 
spirit level, LM, parallel to this line (see 
diagram). Level the table from side to side 
in this direction. If L is higher than M, 
move the foot P further away from the 
foot Q, keeping it in the same straight line. 
Adjust the distance of P from Q until the 
bubble of the spirit level is in its central 
position. The table is now level in the 
direction АВ; i.e., the edge AD is at the same 
height as the edge BC. 

5. Turn the spirit level until it is parallel 
with the edge BC and the third leg. If B 
is higher than C, move R, the foot of the third 
leg, nearer the line PO. Adjust the position 
of R until the bubble of the spirit level is 
in its central position. The table is now level 
in the direction ВС, 

6. Move the spirit level back to the 
direction of AB and check the level in 
this direction. The board is now level 
in all directions, having been levelled in 
two directions at right angles to one 
another. 

In some plane tables, a spirit level (circular) 
is inset near one edge of the board. The same 
method of levelling, in two directions at 
right angles, can be performed. 
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SURVEYING 


I. Rectangular areas.—The simplest 
of surveying is the measurement of a : 
angular area or a space that can be divided 
into two or more rectangles. This « 
done by the use of tape measures, 
measures if longer ones are not av 
School yards and recreation grounds pro- 
vide suitable areas. Scale drawings should 
be made. 

This work should be done in the first 
year. 

IL. Surveying by survey lines and o Ё 
Iniroductory.—lt is best to begin : a 
very easy task, the aim being to establish 
an idea of the method; to show how to vet 
a straight survey line; how to get sı 
offsets, at right angles to the survey linc; 
how to make a record of the figures. 

Measurements may be made roughiy by 


pacing, but for accurate work a lon: ipe 
measure or a chain is needed. If pacc: are 
used, they should be the child's ordinary 
swinging step. Effort should be directed to 
keeping a uniform step, not to taking x yd. 
strides. The pace can be used as the unit 
throughout and the scale drawing made as 


50 many paces—rin. It is a good ex 
to judge distances and then test by 1 
them; the length of the pace having been 
measured. 

The easy task may be mapping the side 
of a garden, or park, or the course of a 
stream or hedge. It should not extend for 
more than a short distance, nor involve 
more than three or four offsets. If the 
course of a stream is being mapped, ofísets 
are taken at regular intervals along the 
survey line. 

Laying out the survey line.—The beginning 
and the end of the survey line are called 
stations, and the line must lie straight from 
one to the other. To ensure this, poles are 
used. Any straight stick or bamboo 5 ft. to 
6 ft. long will serve the purpose, but it is 
much more interesting to use proper ranging 
rods. These are 6 ft. high and alternate feet 
(or links) are painted black and white. A 


cM а Os 


THE TEACHING OF MATHEMATICS | 


50 


Boat 


landing 40--- 420 

35 400 
STU reach ss 130 Kiosk 
300 


170 О Monument 130-۰۰۰240 


200 
170--------: 140 
100 
90----- 80 
60--------120 
60 (о) Station А 


Fic. 56. More DETAILED SURVEYING, FIELD BOOK 
RECORD, WITH ROUGH SKETCH ОЕ SHORE LINE 


pole is held at the first station and another 
at the approximate position of the second 
station. One boy stands behind the first 
pole and directs the movements of another 
boy who carries out the end of the tape 
measure along the survey line. When the 
measure is stretched to its full extent, from 
the first station, along the survey line, a 
peg or arrow is placed to mark the point 
reached. The measure is left on the ground, 
lying straight while the necessary offsets are 
taken. The process is then repeated as often 
as is necessary. The work should be organised 
so that each child has a definite piece of 
work. The final position of the second 
station should be taken so as to get a con- 
venient total length. 


Taking the offsets.—All offsets are at right 
angles to the survey line; i.e., they are the 
shortest distance from the object to the line. 
They may be measured by a tape measure 
or a pole. 

Entering the record in the field book.— 
Entries usually run from the bottom of 
the page upwards. Distances at which 
offsets are taken are marked in the centre 
column. Lengths of offsets are placed at 
the side and any desired note or sketch is 
added. 

End of line 
180 
Statue 40 130 
Band stand 24 90 
60 


Corner of courts 10 
Corner of courts 20 10 
о 
Beginning of line 


The children should make several simple 
surveys of interesting things in their neigh- 
bourhood. 

ІШ. More elaborate surveying—Working on 
both sides of the survey line.—The methods 
are the same. Longer distances can be 
undertaken gradually. Offsets should be 
exactly at right angles to survey lines and 
should be tested by the 3, 4, 5 triangle 
method, Fig. 56. 

The above gives an example of field book 
entries. For older children working at this 
stage it is desirable to have a chain. 


The chain is 22 yds. long. 10 sq. chains— ` 


I acre. It is composed of 100 parts called 
links. 1 link=-66 ft., Fig. 57. 
Every tenth link is marked by a triangular 


tablet of brass except the fiftieth, which | 


carries a rounded tablet. The tablets bear 


points to indicate their distance from the 


end of the chain. The first and ninth have 


I 


p 
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Numbers indicate Links 
Fic, 58. TABLETS USED IN A COMPLETE CHAIN 


one point ; the second and eighth, two points, 
etc., Fig. 58. 

Some preliminary practice is required in 
the handling of a chain. Properly "rolled 
up" and skilfully managed, it gives no 
trouble but endless tangles can arise if the 
chain is treated carelessly. 

The survey of a triangular field is a good 
exercise. 

Survey lines AB, BC and CA are laid 
down. Their lengths are found and this 
gives data for the construction of the 
triangle. DE is measured and used as a 
check line, Fig. 59. Sufficient offsets are 
made from AB, BC and CA to enable the 
actual outline of the field to be sketched in. 


Fic. 59. SURVEYING A TRIANGULAR FIELD 


IV. Measurement of area. (a) This can be 
done by drawing the plan on squared paper 
and counting the squares. An estimate can 
be made of the mutilated squares around 
the boundary. This method is tedious and 
care has to be taken about the units used, 
and the scale. 

(6) The method of mean ordinates is usually 
better for an irregular piece of land. 

The plan is divided into a number of 
vertical strips of equal width. The greater 
_ the number of strips the more accurate the 


result. The mid-line of each strip is dotted 
in and measured. The average length of 
these mid-lines is found and converted into 
yards or chains. This is multiplied by the 
width of the figure, in the same units. 

(c) By division into triangles.—The area 
is divided into triangles, care being taken 
to place the lines so that any area left out- 
side the triangles is, as nearly as possible, 
equal to the extra area included in them, 
Fig. 60. | 

A 
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Fic. бо. DIVIDING А FIELD INTO TRIANGLES 


Area of each triangle is equal to } base X 
vertical height. 

V. Surveying by plane table.—The simplest 
form of plane table is not expensive and is 
well suited to use by the oldest children. It 
consists of a drawing board mounted upon 
a tripod and furnished with spirit level and 
compass, either as fixtures in the board or 
loose. Any compass and spirit level may be 
placed on the drawing board. A "sight" 
consists of a wooden base graduated in 
inches and tenth of an inch, or in centi- 
metres and millimetres. At each end is a 
hinged metal upright which can be folded 
over when not in use. The front upright is 
a metal frame across which a fine vertical 
wire is stretched. The back upright is a 
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metal plate with a narrow vertical slot, 
Fig. бї. The observer looks through the slot 
and turns the sight until the wire is seen to 
coincide with the object being sighted. 


Slot with Hair 
or Wire 


Fic. бї, “SIGHT” or A PLANE Tame 


The plane table may be used for making 
a plan of a field or park or garden. 

(a) A base line AB, of suitable length, is 
laid down. The plane table is set up over 
the point A and levelled. Drawing paper is 
fixed upon it and the compass bearing is 
marked. A ranging rod is placed at B. 

(6) A point A is marked on the drawing 
paper іп a suitable position to represent the 
end A of the base line. 

(c) The edge of the sight is placed so as 
to pass through the point A on the paper 
and the sight turned until the ranging rod 
at B is sighted. A line is drawn 
through A in the direction of 
B. A suitable scale is chosen 
and the position of B is marked н 
on the paper. 

(d) Other prominent features of 
the garden or field are sighted 
and their direction from A is 
drawn on the paper. Every line 
must be carefully marked—" to 
corner C," “to flag," “to oak G 
tree." Assigning letters to the 
features that are sighted is a 
good idea because it simplifies 
the writing on the plan. 


E 
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(e) The plane table is moved and set over _ 
the point B. It is levelled and turned so 
that the line AB on the paper points towards 
the station A. (The ranging rod should 
have been moved from B to A.) Check the 
position by the compass. 

(/) АП the points previously sighted from ` 
A are now sighted from B, with the edge of 
the “sight” passing through the point B 
on the paper. Lines are drawn through B to 
show their directions and each line is care- 
fully labelled. 

(¢) Two lines have been drawn towards С, 
one showing its direction from A and the 
other its direction from B. The point of 


intersection of these lines gives the position ЖОШ 


of С. All the features that have been sighted 
may now be marked on the plan by a similar 
method, 

Great care must be taken that the plane 
table is not moved once its position has been 
fixed, 

The method is interesting, but it is 
difficult to avoid moving the plane table 
when sighting and drawing, especially when 
children are checking one another's read- 
ings. It is wise not to attempt to enter 
many points; four are quite enough at 
first. | 
VL Survey by angle measurements from a 
base line,—This is a variation of the plane 
table method. 


D 
c 


F 


Fic. 62. SUITABLE Position oF Base LINE АВ FOR ANGLE 


MEASUREMENTS 
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The simplest form of apparatus consists and tripod are then moved to B and the 
of a large circular protractor, graduated on same process of setting up, levelling and 
both sides from 07 to 180°, fixed to the sighting is carried out, the zero mark point 
centre of a drawing board which is fitted ing to A. 
with a screw underneath, so that it can be At B the angle CBA is measured. Fu! 
mounted on a camera (tripod) stand. The information has now been obtained abo 
circular protractor may be drawn on thick the triangle ABC. The length of the ba 
paper or thin card, and gummed or glued line AB has been measured and the sizes 
to the board. the angles CAB and CBA. The triangle « 

The sighting may be done by a "sight" be drawn to scale and the distance oí 
such as is used on the plane table, or by from A (ог B) determined. 
means of a card. A postcard, sufficiently The other points, D, E, F.. ., 
thick to remain flat, serves the purpose. also sighted from B and their an 

A base line AB is laid down in a convenient measured. 
central position, Fig. 62. The table bearing At first it is wise to limit the nur 
the protractor is erected at A, so that the points to two or three, on one side of 
centre of the protractor is exactly over A. base line. Practice is required before accurat: 
A plumb line, hung from the screw holding results can be obtained and it is better to bi 
the board in position, makes this possible. successful with a few points than to attem| 
The table is levelled as described before. many and get an inaccurate map. Aft 
The screw holding the board is loosened and children have shown themselves capabl 
the board turned until the zero mark of the managing the table and taking sights, t 
protractor points to a ranging rod at B. To can attempt a survey similar to the f 
do this, two children work together; one ing example. After all the angles ! 
holds the card in the vertical plane so that been measured, the magnetic directi 
its edge rests along the 0°—180° line of the АВ is noted and a map drawn from 
protractor; the other sights along the surface — data. 
of the card and turns the table until B is Results obtained by sighting with a 
sighted along the card. The edge of the card are reasonably good if great care is ta! 
must continue to lie along the o^—180* line, but work is more satisfactory if a “si 
the o° mark pointing towards В; the table is used. The Field Book must be kept ` 
must remain level. These two conditions great care. It is wise to draw out a fo 
call for very careful co-operation between beforehand, so that the angles can 
the two children. Having got the board entered in the appropriate places as t! 
into the right position, they tighten its are measured. 

-Screw, test to see that it is level and then 
begin to sight the points, C, D, Е. . ., 
that are to be mapped. One child holds the 
card, vertically, with one edge resting on 
the protractor and passing through its 
centre, and turns it until he sights C along 
its surface. The other child watches the 

- position of the 'edge of the card, making 
sure that it continues to pass through the 
centre of the protractor, and reads the angle 
CAB (PAO). The children then change over 

~ and repeat the observation. Other points 
are sighted in the same way and careful 
records of the angles are kept. The board Fic. 63. FORM оғ PROTRACTOR 


A. 
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The protractor should be numbered 
clockwise and anti-clockwise, in degrees, 
from o to 15o, Fig. 63. Its centre must 
be placed at the centre of the drawing 


The card stands, on edge, along the line 
AP, A being vertically above the station A 
and O being the zero mark on the protractor, 
Fig. 64. 1f a “sight” is used its central line 
must pass through A (the centre of the 
protractor). 


BASE LINE AB ® 


Points N. of AB 


Band stand 4 г 4 
Top of hill 
North end of lake и р Қ. 


_ Points S. of AB 
Boat landing - 


South end of lake 
Summer house 


Gate of park 


* 


VII. Survey by compass bearing from a base 
line.—This is a variation of the last method. 
Instead of measuring the angles CAB, CBA, 
by means of a protractor, the compass bear- 
ing of C and B from A, and of C and A from 
B, are determined. From these the required 
construction is made. 

The easiest way to find the bearing of 
B from A is to place the drawing board 
over the point A; hold the sighting card 
so that its edge passes through the centre 
of the board; sight B; place three dots 


сом 


RECORD IN FIELD BOOK—SURVEY OF PART OF A PARK (FIG. 65) 


Fio. 64. DIAGRAM то Asarsr iw Use or Casp 


BEARING E. AND W. 
Angles 


115* 


to indicate the position of the edge of the | 
card; remove the’ card and join the dots 
by a line; place the compass with its 
centre on the line and so determine the | 
direction of the line; ie. the bearing of B 
from А. 

In similar fashion the bearing of C from | 
A can be found; кайын ge o 
separate sheet of paper. 

The correct method of doing magne 


triangulation is more complicated and is not | 
well suited for school purposes. = 
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Y Base Line 3 chains | 


$. End of Lake 


Fic. 65. PLAN or PARK SURVEYED SHOWING “SIGHTS” TAKEN 


ҮШ. Measurement of the width of a viver.— post B, is erected. At C a line CD is set out | 
It is assumed that the children can work at right angles to BC. Posts are set up at C | 
along one bank of the river. A conspicuous and at D. Dis placed so that it is in a straight 
point on the opposite side is chosen and line with both CD and PB. | 
called Р. A point A immediately opposite, CD is equal to PA. ] 
and a few feet from, the water's edge is Width of river equals CD less by the di: | 
chosen and a line AC is laid out along the tance of A from the edge of the river. 
bank. The angle PAC is made a right angle. If the space on the bank is limited and docs 
To do this, a post is erected at A. P 
Another is set up so that the two 
posts are in a straight line with A. 
A right angle is set out from the line 
joining the two posts and this gives 
the direction of the line AC. Its 
length is determined in most cases 
by the space available; about twice 
the width of the river is a con- 
"venient length. In this example, 
100 steps are taken. 

At the middle point of AC a vertical Fic, 66. 


A 50 steps B 
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not allow D to be far enough back, a modifica- 
tion can be made. B can be placed so that 
BC is } of AC. Then CD=} width of river. 
A similar method can be used for measur- 
ing distances of other inaccessible points. 


OBSERVATIONS BY SUN AND SHADOWS 


I. Movements of the sun—Measurement of 
latitude —As a piece of general knowledge 
children should know something of the appar- 
ent movements of the sun and the seasonal 
changes. Four times in the year observations 
should be made; on the longest day, the 
shortest day and at the equinoxes; or as 
near these dates as possible. By the younger 
thildren the record may be made roughly 
by chalk marks on the school yard or by 
pegs in the playing field. By the older 
children the record should be made accurately 
on a plane table. 

In the yard or field, any stationary upright 
post may be used to cast the shadow as long 
as it is placed in an open position. Prelimin- 
ary observations should be made to 
ensure that the end of the shadow 
can be marked throughout the day. 
On the plane table, a short hat 
pin with a small head gives a 
good shadow with a clearly marked 
end. 

In both cases, the end of the 
shadow should be marked every 
half hour during the day; the 
direction, length and time of the 
shortest shadow should be noted; 
the directions and lengths of the 9 a.m. and 
3 p.m. shadows noted; the times of sunrise 
and sunset should be added to the record. 
The older children should preserve their 
plane table records, with the N.-S. line 

marked upon them. 

At the end of the year the four sets of 
observations should be compared and lessons 
based upon them. The conclusions drawn 
by the children depend upon their age and 
intelligence. If the work has been done in 
the first year, the children will learn where 


--»------------- 


Fic. 67. DIAGRAM SHOWING 
LATITUDE, AND SUN's ANGLE 
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the sun rises.and sets at different seasons; 
how the length of the day varies; how the 
sun appears to move in the sky. “А” stream 
children will enjoy making experiments with. 
a globe and a lamp and discovering the 
reasons for the season alchanges. “С” stream 
children will not be interested in the reasons 
but they are interested in the facts. If the 
work has been done during the last year, 
it will have been done on the plane table 
by the better children. They should verify 
the reasons for the seasonal changes by 
working individually with the globe and a 
lamp. The best children can work out the 
connection between the angle of elevation 
of the sun at midday and the latitude of 
the place of observation. This is easiest at 
the equinoxes. 

At the equinox the sun is vertically over- 
head at the equator. 

SPW is midday angle of elevation of 
sun at P. 

go°-SPW=POW=latitude of P. (5. 
represents sun's ray). Fig. 67. 


Sun's rays __ 


AT Mippay 


At other seasons, the latitude of the places 
where the sun is overhead at noon has to 
be added or subtracted. Except at the 
equinoxes, the situation is too difficult for 
senior school children unless much time can 
be given to it. 

II. Time of shortest shadow and longitude.— 
The fact that sun time and clock time differ 
by an hour during the summer months can 
be dealt with quickly because children know* 
about "altering the clocks." When neces- 
sary, this difference of one hour must be 
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corrected. Unless the school is near the 
Greenwich meridian, the effect of differences 
in longitude can be shown. In places west of 
the meridian, the shortest shadow is thrown 
after 12 o'clock and in places east of the 
meridian, before 12 o'clock. 360? of longitude 
correspond to 24 hours; i.e., each degree of 
longitude means 4 minutes. When the 
shadow is recorded on a plane table, carefully, 
the difference of a few minutes is perceptible 
and longitude can be estimated roughly. 

Example.—1t the shortest shadow is cast 
at 12.10, the place is west of Greenwich by 
10°; the longitude is W. 24°. 

A difficulty may arise because of the 
“equation of time.” Midday by sun time is 
the moment when the shadow points due 
A north and is at its shortest. At Greenwich, 
on the average, sun time and clock time 
agree; 12 by the clock and midday by the 
sun are at the same time, but on any par- 
ticular day this is not exactly so. 

Examples.—On June 215, 1937, the sun 
rose at 3.42 a.m. and set at 8.21 p.m. at 
Greenwich (summer times 4.42 a.m. and 9.21 
p.m.) It reached its highest altitude at 
12.2 p.m. by clock time. The equation of 
time was 2 minutes. | 

On March 21, 1937, the sun rose at 6.2 a.m. 
and set at 6.14 p.m. It reached its highest 
altitude at 12.8 p.m. clock time. The sun was 
8 minutes slow by clock time. Equation of 
time was 8 minutes. 

The difference is never large but it can be 
disconcerting when the children are doing 
careful work on the plane table. It is advis- 
able to look up the equation of time in 
Whitaker's Almanack for the date of the 
experiment. If the difference between sun 
time and clock time at Greenwich is large 
enough to produce a perceptible effect on 
the results, the children should be told 
that at Greenwich clock time is ahead of 
sun time for part of the year and behind it 
for the rest of the year. Hence our ‘‘Green- 
wich mean time." 

Another difficulty may arise from the fact 
that true north is not exactly the same as 
magnetic north. The angle between the 
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two is called the magnetic declination. It 
varies slowly from year to year and should 
be looked up in WAitaker's Almanack. When 
the sun is at its highest point, it is due S., 


„and the shadows point due N. The angle of 


declination can be read off by placing a 
compass on the plane table and comparing 
its direction with the direction of the 
shortest shadow. 

Ш. Applications in navigation.—In some 
schools it is profitable to follow up thi 
work by its application in navigation and 
exploration. How to find out when it is 
noon at any place; how to find the latitude 
and longitude of a place; these are interestin; 
topics. The principles have been dealt with 
under the two preceding headings, but the 
detailed adjustments and precautions and 
the use of the sextant require special treat 
ment. 

IV. Use of sun shadows for measurement 
of heights.—This work is best suited to olde: 
children. It is introduced by having 
number of vertical sticks whose shadows 
can be marked on the ground or on a plane 
table, Fig. 68. The end of the shadow 's 
marked at a definite time for all the sti «s 
and the lengths of the sticks and shadows 
recorded. The children can work in groups 
of three or four. It is usually possible ‘o 
provide sticks or uprights for the whole | 
class. The sticks should be of various 
lengths, so that each group of children makes 
its own size of triangle. 

Triangles are drawn to scale and their 
angles measured. The children find that they 
all get the same angles in their triangles and 


B Shadow с 
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that the ratio of length of stick to length оѓ 
shadow is the same in every case. 

This is a good method of introducing 
similar triangles. The children should be 
told about the measurement of heights by. 
means of shadows in Ancient Egypt. It is 
à good exercise for them to apply the method, 
working out the details for themselves, and 
finding the height of the school or some other 
building. 

V. Measurements of the size of the earth.— 
"A" stream children can be told about the first 
measurements of the size of the earth, made 
by Eratosthenes about 200 B.c. Two towns, 
Syene and Alexandria, were on the same 


Well at 


Sun reflected 
229 in water 


Shadow at Alexandria 
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circumstances, The easiest methods are not 
necessary as a preparation for the later ones. 
All depend upon sighting and practice in 
this is required before good results can be 
obtained. 

I. Sighting by means of a 45° set square.— 
This method is not easy. A point is found 
from which the angle of elevation of the top 
of the building is 45°. The height of the 
building is equal to the distance of this 
point from the foot of the building. The 
height of the eye of the observer must be 
added, Fig. 70. 

П. Sighting by means of a post.—Two 
children work together. One stands at a 


S = Syene, Lat. 23% 

A = Alexandria, Lat. 31? 
Earth's circumference = 300 X900 X2 mites 
= 24,000 miles 


FiG. 69. EXPERIMENT OF ERATOSTHENES 


meridian of longitude and therefore had 
noon at the same moment, On the longest 
day of summer, when noon shadows were 
shortest, the angle of elevation of the midday 
sun was 821? at Alexandria. At the same 
moment, at Syene, there was no shadow at 
all. The midday sun was directly overhead 
and was reflected in the water of a deep 
well. The towns were 500 miles apart. 
Therefore 500 miles is #4, of the earth's 
circumference, Fig. 69. 


MEASUREMENT OF HEIGHTS 
Several methods can be used in schools 


and a selection should be made according to 
G—VOL.VIII-S 


distance from the object to be measured— 
say, a monument CD. Let AB represent the 
first child. A second child, directed by the 
first, places a post or ranging rod, EF, so 


A 


Observer —> В 
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that F is in a straight line with B and D, 
and E is in a straight line with A and C. 
The distances FD and BF are measured and 
the heights AB and EF. The triangles AEH 


с 
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and ACG are then drawn to scale. CG is 
measured and AB added, Fig. 71. 

If preferred, the whole diagram can bc 
drawn to scale. 

A variation that appeals to small boys i: 
to erect the post and find a point A, on 
ground level, from which E and C are see: 
to be in line. The distances of this poin 
from F and D are then measured, Fig. 72. 

These methods can be used by children 
who can draw triangles to scale. 

ІШ. Measurement of accessible heights ly 
means of a clinometer. 

(a) For this, the children make their own 
clinometers. Pieces of card about 43 in. by 
6in. are required. The card should 
sufficiently thick to carry pins for sighting. 
Each child draws a protractor on his card, 
marking in every 5°. The diameter should 
be between 6 in. and 5 in. long, and the lines 
marking every IO? should be produced 
beyond the line of the semi-circle. 

A plumb line carrying a button or ring or 
other small weight is hung from the centre O. 
Ordinary pins are placed at A and B to 
serve as sights, Fig. 73. 

(b) The children practise the use of the 
sights and become accustomed to the move- 
ment of the plumb line. They learn to say, 
“When AB is horizontal the plumb line 
hangs over the go? mark. When AB is 
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turned through 40^, Ше 090% mark has 
turned through 40° so that the plumb line 
hangs over 50° or 130°.” 

(c) After drill in this, they are ready to 
discuss the use of the clinometer for measur- ж 
ing heights; e.g., the height of the school, 
Fig. 74. 

If the boy holds AB horizontally, so that 
the plumb line is over go°, and 
sights the school wall, he sees a 
point C at the same height from 
the ground as his own eye. 

If he turns AB so that it points 
to D, he has turned it through 
the angle CED and the size of this angle 
can be read off from the position of the 
plumb line. 

Having found the size of the angle, he 
requires only the length of EC, іе. his 
distance from the wall. He can draw the 
triangle DEC to scale and read off the length 
of DC. The addition of his own height to 
CD gives the height of D above the ground. 

(4) Having got the idea of what is to be 
done, the class should discuss the organisa- 
tion of the work. The children can work in 
groups of three. Everyone takes a clino- 
meter; every group takes a note book and 
pencil and a piece of chalk; the sharing of 
tape measures is arranged. When the group 
goes out into the yard, it choses its station, 
marks it in chalk with a cross and initials. 
In order to observe the angle, one child 
sights the top of the school, holding the 
clinometer steadily; the second child reads 
the angle; the third child makes a record 
of the angle; the children change places and 
repeat. In this way each group makes three 
readings of the angle and the children check 
one another's work. The distance between 
the station and a point on the ground, 
vertically below the high point sighted, is 
now measured three times by the group, 
the children taking turns in measuring and 
recording. The children should not go out 
until everyone is clear about what is to be 
done. 

(e) The children go into the yard and 
make their observations. When they have 
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all the data, they return to the classroom, 
draw the triangles to scale, determine the 
height of the school and write the result on 
the blackboard, 

(f) After all the results are entered, a 
class discussion is of value. There will be 
variation, though most of the results will 
lie within a small range. Figures that are 
obviously astray should be discarded and 
the average of the others calculated. This 
gives the class result. The degree of accuracy 
should be discussed. 

IV. Measurement of inaccessible heights by 
means of base line and clinometer. я 

(а) А base line pointing towards the foot 
of the inaccessible object should be laid 
down. A church spire, or monument, 
separated from the school yard or playing 
field by lower buildings and roads is a suit- 
able object. The base line should be long, 
but the teacher should test the angles 
of elevation beforehand to see that they 
are of a size suited to the clinometers; 
e.g, no angle should be less than 15°, 
Fig. 75. 

(b) The class should discuss the method 
in detail and organise the work. Groups of 
three are convenient but the groups must 
take turns instead of all going out at 
the same time, as they did in Method III. 
The name “angle of elevation" can be 
given. 

(c) Groups go out in turn, come back, 
make their scale drawings and enter the 
results. 
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Scale: 2"- 100 
14- 60! 


Fic. 75. DIAGRAM SHOWING SIMPLE MEASUREMENT OF INACCESSIBLE HEIGHTS 


(d) Class discussion of results, average 
result and degree of accuracy, as in Method 
ПІ. 

Length of AB—roo ft. 

Angle of elevation of C from A=20°. 

Angle of elevation of C from B=35°. 

Length of CD—1iiin.; i.e., 19 x$3—75 ft. 

A and B are 4 ft. біп. above the ground. 

.'. Height of C, above level of base line, 
is 80 ft. (approx.). 

V. Height of cliff measured from the top, 
or distance of boat, or buoy, at sea.—Either 
of these can be obtained, if the other is 
known, by measuring the angle of depression 
of the ship from the top of the cliff, Fig. 76. 


Deven A 


<— Observer 


E 


Fic. 76. MEASURING THE ANGLE OF DEPRESSION 


DAC is the angle of depression of C, from A. 

AB is height of cliff+-height of observer. 

CB is distance of C from foot of cliff-- 
distance of observer from edge of cliff. 

DAC=ACB and ABC=90°. 

.. Triangle ACB can be drawn if either 
height of cliff or distance of boat (С) is 
known. 


LEVELLING AND CONTOURING 


Hily country gives the opportunity of 
doing this work. It requires much time and 
is not suited to the average school. On the 
Other hand, it provides interesting practical 
work for older boys and has an important 
bearing upon road making; drainage; build- 
ing estates and similar activities. 

I. Levelling by clinometer—The home- 
made cardboard clinometer is not sufficiently 
accurate for the work, nor is it sufficiently 
durable. A satisfactory form can be made 
by drawing a larger protractor, say 8 in. 
in diameter, graduating it in degrees and 
mounting it on wood. Hinged 
metal sights replace the pins 
of the simplest cardboard form. 

Ranging rods can be used as 
poles. 

A line is laid out across the 
hill to be measured. Points A, 
В, C, .... are marked off at 
equal distances along it and a 
pole erected at B. 

The clinometer is stationed at 
A and the angle of elevation of 
B is measured. In order to overcome the 
difficulty of the observer's eye being above 
ground level, the following device may 
be employed. On the pole to be observed 
a clamp, or other cross piece, is fixed 
at the height of the observer's eye. The 
pole is placed at B and the observer, at 
A, uses the clinometer to sight the cross 


a are 
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piece on B. This gives the angle of elevation 
of B from A. 

The difference in height between A and B 
is obtained by drawing the triangle to scale 
or by using the sine of the angle, 


АБ == sine of angle of elevation. 

A section of the hill can then be drawn 
to scale, and the gradients found between 
fhe various points. Gradients are usually 
given in terms of the horizontal distance 
between A and B, not in terms of the sloping 
distance. The gradient between A and B 
is 3 in 4, not 3 in 5. But gradients as steep 
as this are very rare except in mountainous 
country, and when the angle of slope is 
small the difference between the horizontal 
distance and the sloping distance is negligible. 
Boys enjoy finding out this fact for themi- 


Fic. 77. DIAGRAM SHOWING METHOD OF LEVELLING 


selves and confirming it by comparison of 
the sines and the tangents of small angles. 

It is interesting to take stations along a 
hilly road and produce road sections such 
as are given in road books for cyclists, 
Fig. 77. The number of stations taken and 
their distances apart depend upon the 
nature of the ground and the purpose of 
the survey. In many cases the stations should 
not be equidistant from one another. 

П. Contouring.—For this work, a spirit 
levelling board is needed. The essential 
features of this are:—a narrow strip of board 
about 24in.x2in., or 2] in.x$in. This is 
fitted with a circular spirit level on the 
upper side and on the under side a bolt 
by which it can be attached to a tripod. 
Close to the ends are fixed hinged sights 
AB and CD. These sights are usually 4in. in 
height, I} in. in width, and about 1 in. thick. 


A semicircular piece, about тіп. in diameter, 
is cut from the upper end of the sight and 
a piece of fine wire stretched taut across, 


A c 
B L 


T 
Fic. 78. SPIRIT LEVELLING BOARD 


AB and CD are sights hinged at B and D. 

L is circular spirit level, 

T is top of tripod. 

AB and CD (Fig. 78) must be exactly the 
same height, so that when the board is levelled 
the line AC is horizontal. Inexpensive sight 
levelling boards can be bought, but they can 
be made in the workshop of most schools. 

To use the sight levelling board for con- 
touring, it is set up on a slope and levelled. . 


A 


Fic. 79. DIAGRAM oF SIGHT 


One boy takes a graduated post to a lower 
level and by following the direction of the 
observer at the board he finds a position P 
for the staff where the desired line on the 
staff is on the same level as AB. The observer 
at the spirit levelling board signals to the 
boy with the staff, getting him to move 
nearer or farther away until the desired line 
on the staff is seen exactly behind the wires 
at A and at С, Fig. 80. 

The desired line on the staff depends upon 
the local conditions. It is often convenient 


AC 


Fic. 80. USING THE LEVELLING BOARD 


* 
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Section along line AB 


P Fic, 82. Continuous LEVELLING 


to make it the height of the levelling board 


the first two posts. The 
observer looks at the staff 
along the line AC and read 
the height on the staff which 
coincides with the wires а! 
A and C. He then looks from 
C to A to the second pos: 
and reads the height on i 
which is on the level C^, 
Fig. 82. The difference b: 
tween the two readings giv: 
the height of Q above P. 

The board is then placed 
between Q and R and th 
difference between thelr 
levels read in the same way. 
This can be continued i: 
definitely along the line. 
gives the differences between 
the levels at a series о! 
equally placed points on 
line across uneven country. 
The results can be record: 
Fig. 83. 
Back-sight to Р 8 ft. 3 22. 

Rise from P to Q 8t. 
3 in.—r ft. 3 in.=7 ít. 
oin. 
Fore-sight to O 
3 in. 
Back-sight to О 8 f. 
IOin. 

Rise from Q to К 
8ft. roin.—oft. 8in.— 
8 ft. 2 in. 


plus 4 ft. Then the position, P, of the staff Fore-sight to R oft. 8in. 
is 4 ft. below the position of the board. The Back-sight to К 1 ft. біп. 
board is then turned through an angle and Fall from R to S 4 ft. 3in.—1 ft. 6 in.= 


other points on the same level as P are found. 2 ft. 9 in. 


The chief value of this work is that it  Fore-sight to S 4 ft. 3 in. 


helps the children to appreciate the meaning of 

contours. As an exercise, a level section should 

be plotted from an ordnance map, Fig. 81. 
ІП. Continuous levelling by the spirit level- 


ling board.—A line is chosen along which levels 
are to be observed. Graduated staffs 
are erected at equal intervals along 


the line. The board is set up and Р Q 


Rise 15-2 tenths 
12۰3 tenths 


R S 


levelled at a point on the line, between Fic. 83. RESULTS PLOTTED TO ScALE: ү; in.—1 ft. 


| up ja 


ud 
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XIV. EXPERIMENTAL WORK INDOORS 


Practical mathematics and  physics.— 
Practical mathematics and physics are so 
closely related that much of the work done 
in the laboratory as "science" might appro- 
priately be named practical mathematics, 
Whatever the name, the work is of benefit 
to the children, and whatever the division 
of work among the staff, mathematics is 
required in every experiment. If one teacher 
deals with science and mathematics, he can 
make the necessary correlations. If two 
teachers are involved, they should consult 
together and plan so that their syllabuses 
are adjusted. If there is no physical science 
being taught in the school, the teacher of 
mathematics will find that experimental 
work is well worth while, with “A” and 
"B" streams. The better the child, the 
farther he can go. "C" stream children 
need practical work and can do some of the 
easiest experiments, but most of the follow- 
ing suggestions are too difficult for "C" 
children. 


Apparatus. 
A balance, sufficiently accurate; measuring 
cylinder, in cubic centimetres; long rulers; 


regular solids—cube, prism, pyramid, etc; | 


calipers; screw gauge; irregular solids, for 
specific gravity; stop watch; pulley wheels 
and pulley blocks; pans for carrying weights; 
spring balance; levers; inclined plane; screw 
jack; English weights, ounces to stones. 

Apart from the balance, the spring balance 
and the stop watch, the apparatus is inex- 
pensive and things like levers and inclined 
plane can be made at school. 


Suggested experiments.—The experiments, 
apart from a laboratory, have to be class 
experiments but individual children can be 


given opportunities of doing the experiments 
for themselves. 

The following list gives experiments suit- 
able for classroom use:—Finding volumes 
of regular solids, including wire, and con- 
firming by measuring cylinder. Finding 
volumes of irregular solids, heavier and 
lighter than water, by measuring cylinder. 
Finding specific gravity of liquids by weigh- 
ing a bottle full of liquid and finding the- 
volume of the bottle. Experiments leading 
up to the Principle of Archimedes. 

If a sufficiently delicate spring balance 
is available, the Principle can be shown by 
hanging a metal rod from the balance, - 
weighing it in air, and then gradually 
immersing it in water by raising a gas jar 
of water so as to surround part of the rod. 
The length immersed and the reduction in 
weight are noted. The rod must be suspended 
so that it hangs vertically and the experiment 
must be tested carefully beforehand. 

Many other experiments can be devised 
to illustrate and make use of the Principle. 

The story of the discovery and its use for 
testing the metal of a crown adds interest 
and point to the work. - 

The parallelogram of forces. 

Centre of gravity; stable and unstable 
equilibrium. 

Moments of forces. 

Levers. 

Simple machines:—(a) The inclined plane; 
(b) the screw jack; (c) pulley blocks. 

Coefficient of friction. 

Simple pendulum. 

All of these topics can be investigated in 
a simple way. A number of them involve 
proportional relationships. All require the 
use of simple algebra and all are helped by 


graphs. 
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XV. ALGEBRA 


General points—Algebra developing from 
arithmetic.—' In very few, if any, senior 
schools should a formal treatment of the 
subject be given, nor should the subject be 
made to serve merely as a mental training 
in the use of abstract quantities."'! 

It is the use of algebraic methods rather 
than algebra that is desirable and these 
have to be introduced gradually in connec- 
tion with simple rules in arithmetic and 
mensuration. A formula is a piece of short- 
hand; a neat, concise way of writing a rule. 
As such, it is welcomed by children as soon 
as they understand the rule. They do not 
learn the rule through the formula; the 
formula is a convenient expression of the 
rule. The first formula for most children is the 
one they obtain for area of a rectangle. After 
practical work with a number of rectangles, 
they are able to generalise and say, “If we 
multiply the number of inches in the length by 
the number of inches in the breadth, we get 
the area in square inches." Or, generalising 
further, “ Area—length x breadth.” 

To generalise is a difficult step, but to 
change from words to letters is easy. Every 
child prefers to write A—L x B rather than 
Area=length x breadth. This formula may 
be discovered in the junior school; it arises 
early in the senior school work but is not 
immediately followed by more formule. 
Other formule are taken as they arise in 
arithmetic, mensuration or geometry. Some 
of the earliest are: 

In connection with a circle: 

С--%4 or C—2 ту 
А--? у3 or A= ту? 
In connection with a traingle:—A —1 bh 


In connection with interest 1-2. xri 


Some senior schools have tried the experi- 
ment of taking one lesson each week for 


algebra and teaching the elementary manipu- 
lations (as algebra used to be taught), the 
rules for addition, subtraction, multiplica- 
tion, division, including negative quantities ; 
brackets; factors; fractions; equations, 
simple, simultaneous, and quadratic. It 
is easy to teach this work for most of it is 
done by applying mechanical rules. Quick- 
ness of eye, careful attention and a good 
memory enable the children to carry out 
the operations successfully. The work is 
easily tested and “good results" are not 
difficult to obtain from an intelligent class. 
But teachers who have tried this experiment 
have not found it satisfactory. They have 
come to the conclusion that it is not worth 
the time; that algebra should grow out of 
real life and its needs; that expression should 
come before manipulation. 

Manipulation should be introduced as it 
is needed. Children who have learnt A=L 


X B do not feel the need for L-2 for some 


time, but when they are ready for it they 
find no difficulty in changing the subject 
of the formula. Changing the subject of 


Dy 1 
=Too 18 а very different matter. Before 


coming to it the class should be given 
practice in making simple formule and in 
substitution of values. 


EXAMPLES 


1. Cocoa is packed in tins which hold 1 1b. 
If the tin weighs 4 oz., what is the weight of 
I tin of cocoa? Of n tins of cocoa? 

If the tin weighed 6 oz., find an expression 
for the weight of a tin of cocoa, What would 
be the weight of 12 tins? 

9. A packing case weighs w lb. It 
holds r44 tins of cocoa. Each tin weighs 
b oz. and holds 1 lb. cocoa. Find ап 


1 Senior School Mathematics, Board of Education, No. ror. 
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expression for the weight of the empty 
packing case. 

If b=} oz. and w=7 stones 6} Ib., find the 
weight of the packing case. 

Any good modern algebra gives many 
examples of this type. These should be 
introduced frequently. They are good exer- 
cise in expression, in use of words as well as 
in symbolisation. 


STAGE 1. MAKING OF FORMUL/E 


This consists of the making of formule 
and their use. It is done in connéction with 
arithmetic, mensuration and geometry, and 
is spread over the first years of the senior 
school course. 


STAGE 2. SIMPLE EQUATIONS 


Aim.—To teach children how to handle 
very simple equations so that they may be 
able to use formule more readily. 

I. Hidden numbers.—Questions on hidden 
numbers afford the best approach. At first 
these may be very simple; e.g, "I am 
thinking of a number. When I subtract 3 
from it, I get 9. What is the number?” 

The difficulty should be increased as 
quickly as the children can go. They enjoy 
making up questions for each other. When 
more than three or four steps are involved 
they begin to feel the need for writing down, 
and this introduces the question of how to 
write down the question and the use of x. 

Questions can be graded; e.g.: 


1.х--2--6 .. x=6—2=4 

9. x—228 7, х--8--2--10 

8. 2y—10 ..х--1--5 

4. 2%-3--5.. 2x=5+3=8 ..х--4 

5. 2= ae 2X =O Зита 

6. =, 2. 3х—4=2Х4=8 
*, 34=8-+-4=12 
| х=ў=4 


By dealing with examples such as these, 
the children should be led to discover that 
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the same quantity may be added to, or sub- 
tracted from, both sides without destroying 
their equality. Similarly, both sides may be 
multiplied or divided by the same quantity. 

Brackets may be introduced as they are 
needed. For example, “A number is multi- 
plied by 3; 4 is added; the new number is 
multiplied by 5; 2 is taken away and the 
result is ro8. What was the number?” 

5 (351-4) —2— 108 

Results should always be checked by 
substitution. 

The children should always say what they 
do. Many teachers wish them to write it. 
For example, in working the last example: 


5 (3х--4)--2--108 
Add 2 to each side. 
5 (3x--4)— 110 
Divide both sides by 5. 
3x4 -4—1]—22 
Take away 4 from both sides. 


3x=22—4=18 
Divide both sides by 3 
х=6 


Until the children are sure of what they 
are doing, this writing in of explanations is 
useful, but they should outgrow the need 
very quickly. Quick children will soon 
arrive at the stage when they say, “Take 
the 2 over to the other side and change the 
sign," instead of saying, “Add 2 to both 
sides," or, “Subtract 2 from both sides.” 

Short cuts should be encouraged. The last 
example can be written: 


5(3x-I-4)—2— 108 

5(3х--4) =110 
3+4 --22 
Pig 


п. Changing the subject of a formula. 
Example: Area of triangle: —A —35 x h 
This can be changed by dividing both sides 

by b and multiplying both sides by 2, into 
the new form: 


i= 


The formula for simple interest can be 
rewritten with P, 7 or 4 a subject. 
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Pra 
I = — becomes 
100 
P rool rool rool 
= ory = orn = 
rn Pn Pr 


These give a quick method for dealing 
with questions where principal, or rate of 
interest or number of years are to be found. 

Ш. Application to problems.—These should 
be sufficiently easy to be done by the children 
and yet sufficiently difficult to be worth 
while. 

EXAMPLES 


1. (A hidden number example.) Find a 
number such that, if 7 be added to it, the 
result is the same as if 5 were taken from 
twice the number. 

2. When the price of eggs goes up то per 
cent, I pay rs. more for 8 dozen. What was 
the price at first? 

8. (A puzzle question.) A boy's age is 10 
and his father’s age is 4 times as great. In 
how many years will the father’s age be 
three times that of the boy? 

The following are harder examples, using 
equations for the solution of problems. 

4. In how many years would a sum of £20 
double itself if it gained simple interest at 
4 per cent per annum? 

5. If a stone is dropped from the top of a 
cliff, the distance, s, that it falls in 7 seconds 
is given by the equation s=16/?, Find how 
far it would fall in 6 seconds. Find how long 
it would take to fall 144 ft. 

6. A firm pays pensions to retired employ- 
ees on the following plan: 

If p is the average pay for the last 3 years’ 
service with the firm, and n is the number of 
years of service with the firm, and P is the 
amount of pension, 


Find P for a man who has been with the 
firm for 20 years and has earned £360 each 
year for the last 3 years. 

7. A greengrocer sells half of his stock of 
grapefruit at 3 for 15. and the remainder at 
5 for xs. If he had sold them all at 4 for Is., 


he would have got 2s. less. How many grape- 
fruits did he sell? 

8. The width of a rectangle is $ of its 
length. If the width had been 3 ft. more and 
the length 3 ft. less, the sides would have 
been equal. Find the size of the rectangle. 

9. In order that an aeroplane of weight 
W Ib. may fly at a velocity of V miles per 
hour, the area of its wing surface must 


W 
satisfy the equation д КУ? Са1сшаїе 


А if K—0:0025, У=бо апа W-—2,400. 

IV. Equations wilh two hidden mumbers.— 
The equation 2—3y--4—0 has two hidden 
numbers. If we put I instead of x, 

2—3y-F4—0 
20 у=?2 
ie. when х=т and y=2, the equation 
balances. 

Similarly, x—4 and y=4 satisfies the 
equation. So does x—7 and y=6, and many 
other pairs of values of x and у. 

If we consider another equation which has 
two hidden numbers, 4y—2x—6, we can find 
many pairs of values of x and y which satisfy 
it: 

х=т апа y—2 

4—7 and y=5 

x=9 and y—6 
all satisfy the equation 4y—2x—6. 

One pair of values satisfies both equations; 
iie., 

X—I, y—2. 

A much quicker way of discovering the 
values of x and y which satisfy both equa- 
tions is to combine the equations in such a 
way that one letter disappears. Placing the 
equations beside one another, we have: 

2х—3у+4=0 

4y—2x =6 
Тһе sum of the two left-hand sides must 
equal the sum of the two right-hand sides, 

Ux —3y-+4-+-4y—24=0-+6 

944 =6 
9 2 
Having found the value of y, we can find x 
from the equation; 
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y x=I 

We have found a pair of values for x and 
y that satisfies both equations: x=1; y=2. 
This should be verified by substituting the 
values in both equations. 

Combining the equations so as to get rid 
of one letter sometimes requires the sub- 
traction of one equation from the other; 
e.g., if we get: 


4x-+2y=16 
2x--2y—10 

by subtraction, we get: 
2x =6 „=з 


Substituting this in the second equation, 

6+2y=10 ., y—2 

Other devices may have to be em- 
ployed in order to get rid of one letter. 


These are illustrated in the following 
examples: 
(а) 4x+ y—14 
2х--2у--10 


Multiply the first equation by 2 and we 
get: 


8x--2y—28 
Subtracting the second equation from this, 
we get: 
6x—18 ., 4—3 


Substituting in the second equation, we 
get: 


6--гу--10 .. y=2 
(b) 2x--5y290 ЕЕ (1) 
32:420 TE DENT m (2) 


In this case, we cannot multiply one 
equation by a number and proceed to add 
to or subtract from the other equation. 
Neither letter could be eliminated by such 
a procedure. 


Multiplying the first equation by 3 and 


the second equation by 2, and subtracting, 
provides a method. 
Equation (т) x 3 gives 6х--15у=87 
Equation (2) x2 gives 6х--8у —52 
Subtracting, we get у —35 
ӘСЕ ie qd csi) 
Substituting in (2), we get х=2 


IOI 
EXAMPLES 

1. Find the two hidden numbers in: 
(a) х+у=4 

x—y=2 
(b) 2x+3y=12 

8x—5y—14 
(0) 4х--5у--22 

313—4y—1 


2. How can a grocer mix tea worth 2s, 
per lb. with tea worth 3s. per lb. so as to 
get 12 Ib. of tea worth 2s. 3d. per lb? 

8. A bag contains 24 coins. Some are 
shillings and some half-crowns. Their total 


‘value is £r 11s. 6d. How many were there 


of each? 

4. 59 eggs are bought, some at 5 for 1s. 
and the rest at 6 for 1s. The total cost was 
irs. How many were bought at each price? 

Harder examples arise in connection with 
the practical work in proportion; e.g., the 
length of a spring from which a weight is 
hung. 


STAGE 3. INDICES; INDEX LAWS; 
LOGARITHMS 


1. The children will have learned about 
squares and cubes. They will know that 5? 
means 5X 5 and that 5? means 5 X 5X 5. 

It is a simple step to generalise and say: 

X*—xxx and x*—x xx xx; and to extend 
to larger indices; e.g., à?—x Xx X xXxXx. 

The index laws are fairly obvious: 

(a) 2Хх%=хххх%хххх=Х5 

Le. X= к=? 

When different powers of the same 

quantity are multiplied together, the indices 


are added. 
XXXXXXXXX 
(b) 8x? = оттар v x 
i.e., x5--432— 45—3 
When different powers of the same 
quantity are divided, one index is sub- 
tracted from the other. 
(с) (33) =x? x xx a —x$ 
Lena) = 


=x3 


e. >: 7%, 
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When one power of a quantity is raised 
to a higher power, the two indices are 
multiplied together. 

(d) xX =° ° 

Vat 

In order to find the square root of a power 
of a quantity, we divide the index by 2. 

Similarly: 

Mxxixat—atit a ve 

39—32 

In order to find the cube root of a power 

» of a quantity, we divide the index by 3. 


EXAMPLES 


__ Examples of a simple type should follow; 
eg.: 
1. What is the value of x°x 3452 I241 
when x—2? 


: atb x gab? 
2. What is the value of EDU 


when 
a=2, b=3? 

Apart from the expression in words of the 
four index laws, this work is easy. 

IL Finding a meaning for negative indices 
and a zero index. 


x I 
аса 
Also, 5 = 22-4 logi 
T ч т 
1.6., X 2-- 3 
T I 
Similarly: x-3 = ж etc 
2% ха 
аша = = x i 
16,4 =I 


Similarly а%-і; 10?—1;etc. | 


EXAMPLES 
1. Find the value of (a3) --3 
9. Find the value of x] x x-? 
3. Find the value of WV x12y-87 


й. ш. Introduction to — logarithms.—The 
- children should first realise that they can 


write one number as a power of another 
number. 

Example: 16—4*; 27—3?; 4—161; 3—27! 

It is then necessary to build up a serics 
of numbers as powers of one base. ro can 
be used as base, but it is helpful to use à 
smaller number first. One does not wish 
the children to think that ro is the only 
possible base. 2 is a convenient base to begin 
with: The children know that: 


2-1—1 21—2 21—16, etc. 
2-31—] 21-4 | 
2° =I 25260 | 


By working out the square root of 2, th: 
children can get 21— 1:414; i.e., 2:5— 1: 414 

By working out the square root of 1-414 
they can get 2!— 1: 189; i.e., 2-25--1-180 

From these, by multiplication, they can 
get: 


2:75 — 2-5 + 25 — 25 у 2:255— I-414 X 1-189 
1-681 


21-2521 + -25—2 X 2-%—2 X 1-189 —2:37 
21.5—21--5—2 X 2.5—2 X T- 414 =2-828 
21-75-—21+-15—2 X 2.75—2 у 1-681 —3:362 
2 =4 
22.25— 224-2552 9. —4 p. 189 —4:756 
22S 224-59? 2.5 Ax 1-414 =5-656 
, 29.75. 92+ -78__ 22 2.754 x 1:681 ЖЕТІ 724 
25 =8 
Values for the negative indices can be 


obtained from the values for the positive 
indices: 


I I 
86 m ET I uide 
E mp 1:189 8411 
RET REIS 

7257 pari 7071 

X Lc Кы ы ы ыг 
Сас солы 68т 5946 
2-1—1 = 
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1 
1.25 oe E *4206 
2s 2 378 a Tr 
I I 
21.8 PX 2-828 *3536 
I I 
2% EX 332 2974 
I 
275m z 1-25 


Finding these values for powers of 2 
affords exercise in index laws and the use 


«жеу» 


à high degree of accuracy іп the graph, оғ 
for a list of figures giving a detailed statement 
of numbers and the corresponding indices. 
The introduction of 10 as a base may be 
made in a similar way. Suitable figures for 
making a graph are shown in the third table, 
After using this graph for examples such 
as: 
34x26 and 8:236 

the 300 тау be introduced to tablaid 
logarithms. These should be used for whole 
numbers at first. After their use for whole 


x -2 -r$ | =I | =05 | o | m | ro | +65. 
* 4 ГЕ 
y |. 25 aV TE 2% * го L Pol f Ae : 28 
x +075 Rr 25 — е wx ELM —— 0 
| БЄУ 475 Ы 
of fractional and of negative indices. In the numbers has been well practised, the children 


examples given above, the numbers have 
been taken to three or four places of decimals 
but for practical purposes two places are 
enough in most cases. 

A graph can now be drawn showing indices 
of 2 on the x axis and the corresponding 
numbers on the y axis. For this purpose the 


should learn how to deal with реттерде тсе 
fractions, cf. p. 17. 


STAGE 4. VARIATION 


Algebra provides a neat method of dealing 
with questions in proportion. In the section 


[ Index el --І 
оох 1 


_ Number | т | 


RC 


125 usc 


.31 | 1 FE | 1.5 | a |422 


625 | -75 | -875 
562 [rs ТЕГІ 


pairs as shown are adequate. Those indicated 
by — can be omitted if the teacher wishes to 
make the number of points as small as 
possible: 

The graph can be used for reading off any 
number between -25 and 8, as a power of 2. 

Example: 2:4 is 2155 and 1-6 is 2-7, as read 
from the graph. This can be applied in 
multiplication and division. 

Thus: 2:4 X 1:6—21-251.7—21.95— 3-8 (from 
graph) 

2۰4 X :6—3:84 (by multiplication) 

Examples such as the above show the 
method of logarithms and also the need for 


on proportion it was suggested that unitary 
method should lead up to the fractional (or 
ratio) method. The use of algebra is a further 
step in generalisation. Only the best children 
will wish to use it. The others prefer the 
arithmetical methods, but for those who can. 
appreciate it the algebraic method is the 
better. 


I, Direct proportion. 

Examfple.—The weight of a block of metal 
is proportional to its volume. 24 cu. in. of 
the metal weigh 8-8 Ib. What would be the 
weight of 1 cu. ft.? 
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If w stands for weight in Ib. of a volume 


£ w 
v cu in., then I k 


8.8 bie х 
24 ` 144X12 
48 
S II y NY X 12 
TOL —— 
3 


4. 4—52:8X 12=633:6 Ib. 


П, Inverse proportion. 

Example.—If 15 men work 8 hours а day, 
they can finish a job in 6 days. How many 
hours a day would they have to work in 
order to finish the job in 7 days? 

If л stands for the number of hours 


erated e ESSE days 
then hxd=k 

8x6—xx7 

ie ғ = 68 


г. They would work 7 hours per day approx. 


ШІ. Joint variation. 

Example.—lf 15 men work 8 hours a day, 
they can finish a job in 6 days. How long 
would it take 24 men, working 6 hours per 
day? 

If n stands for number of men, % for hours 
and d for days, then 


nxhxd=k 
15х8х6=24ҳ6хх 
15х8х6 
х = TRO = 5 days 


Other examples are obtained from 
mechanics, physics and engineering. 

Example.—The volume of gas in a cylinder 
is 1000 cu. in. when the pressure is 15 Ib. per 
|. Sq. in. and the absolute temperature is 280°. 
What will the pressure be if the volume is 
compressed to боо cu. in. and the absolute 
temperature raised to 371?? 


pv 

x m 

15 ХІ000 xX 600 
280 - 371 


PRACTICE FOR SENIORS 


us 53 
wee 37 

aS ye aah 
4 2 
265 


Ib. per sq. in.‏ 334 ج 
The work in proportion should be linked‏ 
with graphs.‏ 


STAGE 5. DIRECTED NUMBERS 


In the earlier stages the children have 
worked with positive quantities. They have 
subtracted one positive quantity from 
another, but faced with 3—5 they have said, 
“I cannot.” The idea of a negative number 
cannot be taught by merely saying, “3-5 
---2.” 

I. Meaning must be attached to the —2. 
Drawing money from a bank and having 
an overdraft gives one meaning to —{£2. 

Going up 20 stairs from the ground floor 
of a building and coming down 25 stairs 
leaves one —5 stairs from the ground floor. 
The basement may be —18 stairs from 
ground level. A miner may work —200 ft. 
Írom sea level. The mercury may stand at 
—5? С. 

The train in the example given in Fig. 43 
(Section XI) begins its journey at midday. 
Times before midday would be negativo. 
y represents its distance north of London. 
If it continued its southward journey beyond 
London, y would become negative. 

IL. The addition of negative numbers is 
easily illustrated by questions on going 
up and down stairs, thermometers, and 
money. 

Example.—From the ground floor I go 
up IO stairs, down 3. Where am I? (10—3 
—7; le. +7 from ground floor.) 

If I go up ro and then down 18, where am 
I? (і0-18---8; ie, —8 from ground 
floor; i.e., 8 below ground floor.) 

The thermometer stood at 14? C. It went 
up 2° and down 20°. What did it indicate? 
(144-2—20— —4; ie, —4° С.) 


THE 


II. The multiplication of negative num- 
bers by positive numbers follows easily. 

To move —2 stairs, three times over, 
results in moving —6 stairs. 

At this stage the children should be able 
to generalise and say —axb=—ab. The 
multiplication of a minus number by a plus 
number gives a minus product. 

IV. The subtraction of a negative number 
presents difficulties to most children. It 
can be illustrated by the cancelling of a 
debt. Tom has 3d. but he owes Bob 2d. 
Therefore he owns 3d.—2d.—1d. If the 
debt is taken away (cancelled), Tom owns 
1d.—(—2d.)=1d.-+-2d.=3d. 

If motion northwards is regarded as +, 
motion southwards is —. When motion 
southwards is retraced; i.e., taken away, it 
becomes motion northwards. 

In the train example already referred to: 

4y=distance north of London; 

x=time after leaving Newcastle at noon. 

y=273—60x 

If x is —2, the hour is 10 a.m. and the 
distance north of London is given by: 

у=273—60х (—2) 

=273—(—120) 
—273-- 120—393 

Many illustrations can be obtained from 
graphs. 

The children generalise and say 

a—(—b)=a+b 

The subtraction of a negative number gives 
a positive. 
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V. The division of a negative number by a 
positive can be obtained from (—a) x b=—ab 


—ab 
= —а 


b 

The children have learnt this manipulation 
in Stage 2. It can be illustrated by going 
down 6 steps in 3 leaps: 

--6--3----2 
They say the division of а negative number 
by a positive gives a negative number. 

VI. The division of a negative number by 
a negative can be understood by using the 
"measuring" conception of division. How 
many —3s are there in —6? 

Obviously there аге 2, and --6----3--2 


The division of a negative number gives 
a positive number and = = > 

ҮП. The division of a positive number by 
a negative follows from (VI). 

Because —6+—3=2 

1. —6+2=-3 

The division of a positive number by a 
negative number gives a negative number. 

These points (I) to (VII) should be intro- 
duced gradually in mental work. Simple 
applications can be made in mental and in 
written work, but elaborate examples and 
those involving many brackets should be 
avoided. Some of the best applications occur 
in connection with graphs and mechanics. 


XVI. TRIGONOMETRY 


HE first records of trigonometry show 
its beginning during the last three 
centuries B.C., in Alexandria. This 
was a period of great intellectual activity. 
Aristarchus, who first measured the distances 
of sun and moon; Archimedes, one of the 
greatest mathematicians of the world, whose 
name is familiar even now; Hero of Alex- 
andria, who described a number of the 


mechanical appliances we use to-day; these 
are three among a remarkable group of men. 
They discovered how to map the heavens 
and the earth; how to navigate the oceans; 
how to make machines, including a steam 
engine—Hero describes one. They were 
practical men and their discoveries were 
made as they considered the needs of real 
life. Mathematics was one of their main 
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interests and trigonometry was one of the 
methods they developed for dealing with 
the problems of everyday. Their trigonom- 
etry would be called very elementary to-day, 
hardly worthy of the name trigonometry, 
but it was the beginning and in elementary 
trigonometry we find useful work for senior 
schools. 

Trigonometry for the senior schools is 
that which makes practical measurements 
easy. "Anything in the nature of formal 
work in trigonometry should be rigidly 
excluded," says the Board of Education 
pamphlet, Senior School Mathematics, No. 
tor. Knowledge and use of the three ratios, 
sine, cosine and tangent, give power to deal 
with many problems of measurement. It 
can be taught to the “А” stream children 


A 
e 
S» % 
5 é 
C Shadow B с Shadow 


and the best of the “В” stream without 
any difficulty. 

The method of teaching is to introduce 
the ratios, one at a time, by their use. 


STAGE 1. INTRODUCTION AND USE 
OF TANGENTS OF ANGLES 


The height of the object is measured and 


the length of its shadow, at a particular 


time. The ends of all the shadows must b: 


marked at the same moment, so that the 


sun is at the same altitude for all the observa- 
tions. Their lengths can then be measured 


without haste. Having got these measure- 
ments, the children make scale drawings of 


1 


their triangles. They compare these and 


discover that although the triangles are of 


different sizes, (1) they are all of the sam: 
shape; (2) the ratio of AB to BC is the same 
in all; (3) the angle ACB is the same : 
in all. They are told that the angle ACB is 
called the angle of altitude of the sun; and 


AB 
that the ratio =~ is called the tangent of th: 
angle ACB. 


BC 


End of a low 
building 


B 
Fic. 84. VARIOUS METHODS OF MARKING SHADOWS 


П. Use of a tangent.—Tlhe children use 
the sun shadow method for finding the 
height of a tall building, monument, post 
or tree, as described in Section XII, but they 
use the tangent of the angle in calculation 
instead of making a scale drawing, Fig. 85. 

Example: 

Height of measured post Est, 

Length of its shadow at 11 a.m.=8 ft. 


I. Introduction.—One of the best intro- Tangent of angle = 
ductions is by measurements of sun shadows 
(see Section XII). 

The children work in twos or threes, out 
of doors, Each group chooses some suitable Е 
object to be measured. The object must be $ 
in such a position that the sun casts a 3 5 
clear shadow of it on a level surface; $ A 
it may be a post, a building, a child, 
anything that stands vertically and Shadow 8' Shadow 72 


can be measured easily, Fig. 84. 


Fic. 85. FINDING HEIGHT BY USING THE TANGENT OF AN ANGLE 
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Length of shadow of monument— 72 ft. 
Height of monument i 


72 


'. Height of monument = LT === 45 ft 
Ш. Finding the tangents of angles —Before 
introducing children to a table of tangents, it 
is wise to let them become better acquainted 
with the meaning of the term, by drawing. 
Each child draws an angle and chooses a 
point P on.one of its arms. From P а perpen- 
dicular PN is drawn to the other arm, Fig. 
86. The lengths of PN and ON are measured 
PN 
ON 
child can find tangents of several angles. 


and the tangent of PÓN - is found. Each 


= PN 
[Ед ON 


Results can be collected and discussed. A 
table of tangents should then be examined. 
The children should notice that passing 
from o? to go°, as the angle increases the 
tangent increases from o to r. 

IV. Problems using tangents of angles.— 
The work done in finding the height of the 
school (Section XII) should be used. From 
the data obtained, the height of the school 

^ 


©з. 
FS 
a 


Base Line=30 yds. 


Fic. 87. TAN. 25° = 5 


H—VOL, VIII-S 
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can be obtained by means of the tangent 
of the angle of elevation of the top of the 
school, Fig. 87. 


бап. 257--"466 1 — 41:94 ft. 
tan. 25° = 2 height of school— 
30 
h=30 x*466x 3 42 ft. 4-5 ft. 
2247 ft. 
EXAMPLES 


Examples similar to the above should be 
given. 

1. The rope holding a captive balloon is 
200 yd. long and makes an angle of 61? with 
the ground. How high is the balloon? 

Examples which use a different position . 
of the right-angled triangle are as follows: 


Fic. 88. DIAGRAM SHOWING ANGLE OF DEPRESSION OF A BOAT 


2. The positions of three hamlets, P, Q and 
R,aretaken as corners of a triangle. The angle 
POR is 60° and the angle RPQ is 30°. If PO 
measures 2 miles, find how far R is from Q. 

3. A man, standing on the top of a cliff 
120 ft. high, measures the angle of depression 
of a boat at sea and finds it to be 28°. How 
far is the boat from the foot of the cliff? (The 
man's eye is 5 ft. above the top of the cliff.) 
M is the man standing on top of the cliff. 
His eye is 125 ft. above the sea. MH is a 
horizontal line passing through the man's 
eye. B is the boat, Fig. 88. 


HMB is the angle of depression of the boat. 
It is equal to MBF. 


ME = tan. MBF=tan. in 195: 
BF 
+ BF 125 2555.8 ft. 


s of "inaccessible objects. 


down a base line, running towards the 
object, measures it and from each end 
_ observes the angle of elevation of the object. 
A scale drawing is made and the height of 
object is read off from it. 
_ Ву using tangents of angles, the height 
can be calculated. The neatest method is 
to use the tangents of angles ATR and BTR, 
. as shown in Fig. 89. 


50 yds. ^ ч s 


89. INACCESSIBLE OBJECT: FINDING HEIGHT 
; BY TANGENTS OF ANGLES | e. 


MES =90°—TAR=90°—22°—68° RUE 
| BIR=90°—TBR=90°—33°=57° 24 
x: = tan. ATR—tan. 68°=2-47 


= = tan. BTR—tan. 57°=1-54 


AR BR . 
A ad 22” 
= +93 


r2 *93 (AB=150 ft.) 


in Section XII. It lays | 


. from the entrance of a harbour. At 9 am. a 


position N.40* E. from the harbour 
| N. 15° E. from the lighthouse, Fig. 9o. Find 
the speed of the ship in miles per hour. 
_ (Key to method:—Angles of A H.S.L. 
=90°, 65°, 25°.) 


E ur Es 


This method can be used by children ло 
can deal with equations. 


EXAMPLES 

1. Two observers 2 miles apart sce a 
balloon. To one it is due north at an ancle 
of elevation 40°. To the other it is due 
south at an angle of elevation of 60°. Find 
the height of the balloon. 


Ship 


Angles of A HSL 
=90; 65, 25° 


2. A lighthouse, L, is 12 miles, 5. 50° © 


t 


ship left the harbour. At rr a.m. it is in a 
and 


3. From the diagram, Fig. 9r, find the 


difference in level of high tide and low tide. 


The observation point P is 135 ft. above 


- 


c ade ұма жо г 
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the level of low tide mark. The diagram 
represents a spring tide in Jersey, Channel 
Islands, (135 tan. 65*—x tan. 69°.) 


STAGE 2. INTRODUCTION AND USE 
OF SINES OF ANGLES 


І. Introduction.—The sine may be intro- 
duced by further study of the similar triangles 
obtained from sun shadows; or the children 
all draw a right-angled triangle with one of 
the other angles 30?, Fig. 92. The lengths 
used for the sides will vary but all the 
triangles drawn will be the same shape (cf. 
the sun shadow triangles). The name 
"similar triangles" can be given. The 
children are reminded about the tangent 
of the angle. 


A 
SineL ACB = 
AB 
AC 
A 
с в 


Fic. 92 


The ratio of AB to CB is the same, what- 
ever the lengths of the sides. 
Tangent of 30°= 
AB side opposite the angle 30% 
АС side adjacent to the angle 30° 
They now proceed to investigate the ratio 
a This is found to be 3 by all the children 
and the name sine 30° is given. A similar 
experiment can be done for one or more 
other angles and the general statement 


arrived at: 
4 АВ, side opposite angle 
sine ACB — Aches REBAR: 

II. Use of sine of angle.—Before investi- 
gating the sine table, it is advisable that the 
children should realise its practical use. An 
example of the following type is suitable: 

A ladder 20 ft. long is set against a wall. 
The ladder makes an angle of 70? with the 


ground. Find the height of the top of the 
ladder above the ground, given that sine 
70^ 2:94. 

Ш. Finding sines of angles.—A similar 
method to that used for finding tangents 
can be adopted but variety is introduced 
by drawing figure 93 and working from it. 


Fic, 93. FINDING Sines OF VARIOUS ANGLES 


Angles of different sizes can be drawn and 
a table drawn up. 2 


Hypotenuse 2 in. 


side opposite | Side Opposite | sine of 
angle| to angle hypotenuse | angle 
| = 
ji ‘Sin. - . 
23 in = 4 
r6 
° “біп. m. +8 
52 ró6in = 
79° 1:96 in. ue 98 


А table of sines of angles from 0? to 9o? 
should then be studied and discussed. The 
difficulty in getting accurate results from the 
drawing, for angles larger than 70°, is 
explained when the slow rate of change of 
sine for angles between 80° and 90° is 
observed. 

EXAMPLES А 

The following are problems using sines: 

1. A ship sails 30 miles in a N.E. direction, 
Fig. 94. How much farther north has it 
gone? 
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Fic. 94. DIAGRAM FOR EXAMPLE I 


2. A trap door, AB, in the floor is raised 
so as to make an angle of 50° with the floor, 
Fig. 95. How high is B above the floor? 


Fic. 95. DIAGRAM FOR EXAMPLE 2 


8. A sloping road runs uphill at an angle 
of ro? to the horizontal. If a man walks 
400 yd. along it, how much has he risen? 

The following are harder problems: 

4. A ship leaves a port, P, and sails N. 10* 
E. for 15 miles. It turns and sails E. 10° N. 
for 22 miles. It turns and sails S. 20° E. 
for 7 miles and arrives at an island, I, Fig. 


AILEY 
f NO, pl 7, y 
B y 


Fic. 96. DIAGRAM: FOR EXAMPLE 4 


96. How much farther north is I than P? 
How much farther east is I than P? 

5. A road runs uphill at an angle of 20? 
with the horizontal. Its steepness is to be 


indicated by a notice at the side of the г 
saying, “Slope І in...” ЕШ in 
missing figure. 

6. The angle between the slant face « 
cone and its circular base is 60°. The s 
height is то in. Find the vertical heigh 
the cone, Fig. 97. 


N 


А 


Section of cone 


FIG. 97 


Note,.—Example 5 raises the questi 
to whether sine or tangent of angle s! 
be used. Gradients of roads are rarel: «s 
much at I in 4. Sutton Bank in York 
a "very dangerous" bank used іп mv or 
trials, has a gradient of I in 4. Sine т 
"242 and tangent 14°=:249. Міс! 
method is used, the gradient of Sv n 
Bank is 14? to the horizontal. 


7 


А 2 27 Е 


Fic. 98. GRADIENTS OF ROADS 


For smaller angles, the sine and ‘ie 
tangent approximate even тоге closcly. 
Figure 98 shows how the hypotenuse of ti 
triangle and the side adjacent to the a: 
approach equality as the angle approaches 
o°. Therefore, in dealing with gradients of 
roads either sine or tangent of the angle 
may be used. The practical issue is that the 
distance measured along the road (hypoten- 
use) or distance measured from a map (the 
adjacent side, or projection of the road on 
to the horizontal) may be used. 

When larger gradients than those of roads 
are being dealt with, it is important that 
statements should make their meaning clear; 
e.g., I in 2 (horizontally). This might have 


x 


ж t 


$ 
idi E I TR нах TM 
been stated as a gradient of 27° to the лы 
horizontal. (+5:=={ап. 27°=sine 30°.) s" 
Compare with work on levels in Section XIT. 


STAGE 3. INTRODUCTION AND USE 
OF COSINES OF ANGLES 


I. Introduction,—Cosine тау be intro- ! 
duced by further study of similar, right- 
angled, triangles, Fig. 99. As a rule, little 

A Fic, 100. MAKING Use оғ тик COSINE 


writing angles 0% to 45° down the left hand 
side of the page, and angles from 45° to g0 
up the right hand side of the page. For the 
work of the senior school it is not necessary - 


<- 8 to use smaller divisions than degrees. — 
Fic. 99. COSINE 30° = св , EXAMPLES 
The following are examples using — 
AB AB аге l. A ship sails 12 miles in a directio 
time is needed because if CB and ——- CA € E. 25°S, How far eastwards has it moved 


fixed ratios for Are. EA ABC, 9. Construct an angle whose cosine is §. 

$ 9 CB. 6 8. А searchlight at О catches ап 

having С=30°, it follows that cA? fixed aeroplane in its beam when the beam i 

inclined at 43° to the horizontal. At the - 

CB same time the 'plane's distance is found, 

СА by а rangefinder, to be 3,600 yd. from O. 

Ё 5 If N is the point immediately under the 
_ side adjacent to angle 30° "plane when it was sighted, find the distan 
hypotenuse of N from О, Fig. тот. 

The children should note that: _ А 
АСВ is the complement of САВ. 
= the sine of CAB, is the cosine of ACB. 
П. Use of the cosine of ап angle.—The 

following is an example of the use of the 

cosine of an angle: r 
The roof of a lean-to shed is 6 ft. wide and 

it makes an angle of 15? with the horizontal. 

Over what width would it give shelter from 

vertical rain, Fig. 100? 

Ш. Finding the cosines of angles.—A 
method similar to that used for sines can 
be used and a table of cosines discussed. 
The fact that the sine of an angle is equal The children can discover by drawing and 
to the cosine of its complement explains measuring that the sides of a triangle are | 
the method commonly used in tables, of proportional, not to the opposite angles but 


ratio. The name cosine is given. 


Cosine 30°= 


ж 
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to the sines of the opposite angles. Triangles measured and the results entered in tabular 
of any shape are drawn, sides and angles are form: 


112 


opposite side i side | 
| Triangle т side angle angle sine angle 
EE. 3560: me 3 3 
| 3 80 apa ۰037 298 3 ot 
| A ЙЫ. A T3 | 8 
2:0 4I | й = “048 | 165 3 
- — — - + 
| 2:65 | 2:65 
2:65 | 59 | 59 = n 86 у 
| Triangle 2 | | 


Note.—The larger the triangle, the more 
accurate the results. Triangles with sides 
less than 2in. give unconvincing results. 
The third column may be omitted. 

Various members of the class will use 
differently shaped triangles. Some will do 
two or three triangles while others do one. 

By comparison of results the conclusion 
is drawn, by inductive reasoning, that in any 
triangle the sides are proportional to the 
sines of the opposite angles, Fig. 102. 


a 
Fic, 102. = = 
sin A 


sin B sin С 
Stated in the usual form, this is: 
Cae ade с 

sin Bo 

One question that is sure to arise in the 
course of this lesson is,.“‘ How can I find the 
sine of an obtuse angle?" It is a good thing 
that this question should arise from the need 
for the sine of an angle larger than 90°. Ап 
obtuse angle cannot be an angle of a right- 
angled triangle, so its sine cannot be defined 


in the usual way. The children can be 
that it has been found a useful decisi: 
say that the sine of an angle is equal t: 
sine of its supplement. 
the truth of the formula for acute-an 
triangles, the children can show that i: 
applies to obtuse-angled triangles. 


EXAMPLES 


After illustra! 


The following examples use the formula: 


1. Two observers, À and B, a mile 
on a straight road, each measure the : 
between the road and a line pointing tow 
a distant hilltop. A finds that the ang 
70° and B finds it to be 80°. Find 
distance of the hilltop from A, Fig. 103. 


A 
2| 
Е 
H 
B 
Fic. 103. DIAGRAM FOR EXAMPLE I 
т АН 
sin30 біп 80 
I AH 
“5 :98 


AH=z x-98 miles 
=1-96 miles. 


1с 
ds 


е 15 


the 


2. A boy : 
along a path running due west for a 
Sometimes it is flooded and he goes 


S. 17° W., and takes him 
How much farther has he t 
usual path is flooded? 


1 


H 1 mile 
Fic, 104. DIAGRAM FOR EXAMPLE 2 


from a harbour. After sailing 8 miles from & Given а=зїп,, A=go, b=4 in, find. i 
the harbour, a ship sees the lighthouse B and c. 4 
N. 10° W., and the harbour W. 30° N. How A deductive proof сап be given to 


far is the ship from the lighthouse? who are ready for it. 
The following are harder examples: 
4. Two ships A and B sail from a port at ы 


ga.m. А sails at 12 knots. At ro a.m., the 

captain of A sees the port, W. 30° N., and 

sees the other ship, B, in a direction E. 20° C b 
N. Fig. 105. What is the distance of B from 

A if B's speed is 15 knots? (1 knot is a speed 

of 1 sea mile per hour.) 
5 62 

- B D с 
Fic. 107. РилокАм то Prove шер = qe 


In the triangle ABC, AD is drawn perpen- 
dicular to BC, Fig. 107. 5 
In triangle ABD, p=c sin B. 
In triangle ACD, ф= sin C. 
л.с іп В= sin C. : 
b: wee 4 
“sin В сі С 4 3 
А R А en 
5. A chimney stands on a sloping hill ee Жакун: Коно from С to 
whose gradient is 7° to the horizontal. From As iV 5 B 2 
a point P 120 yd. up the hill, the angle of аваас 
elevation of the top of the chimney is 8°, 
Fig. 106. Find the height of the chimney. 


ie 


FiG. 105. DIAGRAM FOR EXAMPLE 4 
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STAGE 5. INTRODUCTION AND USE OF 
THE FORMULA—AREA OF 
TRIANGLE —iab sin С 


Deductive proof. 

In the triangle ABC, if AD is the perpen- 
dicular from A to BC, area of triangle 
={ВСхАР. 

AD=6 sin С (in A ADC; cf. last par.). 

*, area of triangle— BC xb sin C 
=4ab sin C. 


XVII. NOTES ON THE HISTORY OF 
MATHEMATICS AND ITS USE IN TEACHIS 


ATHEMATICS is commonly re- 
garded as a formal academic subject 
abstracted from the affairs of every- 


day life. Mathematicians, in the eyes of 


- schoolboys, are dry old fogies, far removed 
"from the joy of life. 


“Іп reality, mathematics has been ап 
essential factor in the progress of mankind; 
no advance has been made without it and 
Ee have been among the most 
adventirous of men. The story of mathe- 
matics tells tales of discovery, full of excite- 
ment and romance to those who have ears 
to hear. | For the appreciation of the more 
recent history, some knowledge of mathe- 
matics is)required; a knowledge that may be 
beyond fhat of the average teacher and far 
beyond that of senior school pupils. But an 
appreciation of the earlier history is some- 
thing that the teacher can endeavour to pass 
on to the pupils. The difficulties they are 
facing to-day are those which stood in the 
way of the greatest minds of the past. To 
know about the struggles and successes of 
real men in the past adds interest and 
vitality to the studies of to-day. Mathe- 
matics becomes real and alive when it is 


seen as a part of the achievements of man- 
kind. 


EXAMPLES 


1. In a triangular field, two sides measur: 
300 yd. and 220 yd. respectively. The angl 
between them is 50°. Find the area of th. 
field. Area—(3 x 300 x 220 X sin 50) sq. yd 

9. A hexagon is inscribed in a circle : 
diameter ro in. Find its area. 

Hexagon is composed of 6 equilat: 
trangles, whose sides are equal to the rad 
of the circle. 

*, area—6x 1X 5X 5X sin 60°. 


Many modern text books recognise : 
and insert short, historical notes at ap; 
priate points. Admittedly they are scra; 
but it is not desired to give a course o: 
history of mathematics. The best тесі! 
are gained by giving a very short acc 

of the men and their discoveries, or thc 
traditions connected with each new piece oí 
work introduced to the class. Some bo 
have been written so as to be of interest to 
children, and these should be available їп 
the classroom rather than in the library. 
Most of the books are for teachers, but they 
provide much that is of value for making 
mathematics alive. Mathematics have played 
a big part in the development of all the 
sciences and the history of mathematics is 
closely interlinked with theirs. Progress in 
mathematics has often been concerned with 
measurements of time and the making of 
calendars. Astronomy and the study of the 
heavens made this possible and the history 
of the great astronomers is part of the history 
of mathematics. 

Teachers should read Mathematics for the 
Million and should collect historical refer- 
ences that can be introduced into lessons. 
A list of names of some books on the history 
of mathematics is appended. 
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HISTORY OF MATHEMATICS 


A History of Mathematics, by F. Cajori 
(Macmillan; 17s.). 

A Primer of the History of Mathematics, 
by W. W. R. Ball (Macmillan; 2s. 6d.). 

A Short History of Mathematics (2 volumes), 
by D. E. Smith (Ginn & Co. ; 215. each). 

Pioneers of Science, by Sir Oliver Lodge 
(Macmillan ; 7s. 6d.). 

A History of. Mathematics, by V. Sanford 
(Harrap; ros. 6d.). 


ХУШ. TREATMENT 


STREAM CHILDREN 


Difference from “А” and “В” a matter 
of degree not of nature.—In our anxiety 
to find a suitable curriculum for "C" and 
"D" children, we sometimes make the 
mistake of thinking of them as essentially 
different from normal children. Intelligence 
tests do not draw any lines of clear demarca- 
tion; they space out the children; they 
determine the position of "normal" in 
intelligence, but from this level children 
grade away, both upwards and downwards, 
indefinitely, without any clearly marked 
breaks. For practical purposes, levels have 
been determined. Children with I.Q.s 
between 70 and go form the “С” and "D" 
streams; children below 70, are educated 
best in special schools, but they are not 
marked off from the rest of humanity by 
clearly. defined abnormalities. Their minds 
work more slowly, they cannot keep pace 
with their fellows, but the differences lie in 
degree rather than in kind of ability. Teach- 
ing methods are the same, in essentials, but 
the children are some years behind their 
chronological age. 4 


Dull and backward, and backward children. 
— The same applies to teaching methods for 


us dpi 
The Study of the History of Mi i 
"by George Sarton (Harvard Press). m 
The Great Mathematicians, by H. W. 
Turnbull (Methuen; 2s. 64.). TU] 
Number Stories of Long Ago, by D. 
Smith (Ginn & Co.; 25. 94.). “5 
The Story of Arithmetic, by S. Cunnington. i 
(out of print). - 
Mathematics for the Million, by: J. F. 
Horrabin (Allen & Unwin). 
A Voyage in Space (six lectures delivered. 
at the Royal Institute, Christmas, 1913), 5 
H. H. Turner (S.P.C.K.; 75: 6d.). 
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“С” and "D" stream children, except tha: 
we find among them many who are "back 
ward" and not both “dull and backward. 
The causes of backwardness are many, a 
are discussed in Section III. In many ca 
the backwardness dates from infant or junior | 
school days. The passage from ' ‘concretes” 
to sums dealing with abstract numbers | 
not an easy one, and some children hi 
never made it. It cannot be achieved unt 
the child's mind is sufficiently developed. | 
Some children are much later than others | 
in reaching this stage. If the speed set for 
the class is too great for the individual, 9 
cannot keep up with the others. Once he 
falls behind in arithmetic, he is lost. He 
becomes convinced that he cannot do arit 
metic and, unless some special treatment is. 
given, he will not make any progress. — 


Treatment for backward children.— Back: 
wardness as distinct from dullness 
usually be discovered by the use of intelli- | 
gence tests. In dealing with it, a teache 
can get help from infant school methods, 
One does not send the child back to thi 
infants, but one often uses the same method 
For these back ward children, ШЕ work must. 


4 beard: "child to a position much 
E his true level. — 

` Treatment for dull and backward children. 
-The “dull and backward” children do not. 
resent so many possibilities as the merely 
ackward. Their minds move much more 
lowly, they have a smaller mental grasp, 
hey hold things less securely, but they think | 

same way as the normal child and have 

milar interests. The modifications required 

r them in mathematics are not changes in 

iod and not, to any great extent, changes 


questions, easier examples, more 


amples should be small; their 
3 should have fewer steps; they 
k hould do more practical work. 


ж 


do the first steps of the work set out in 
Sections VI to XIII. This gives elementary 
ideas about the meaning of the decimi! 
point, percentages, proportion, graphs, prac 


_ tical measurements indoors and out of doors. 


By doing this, they will apply mathematics to 
everyday affairs as far as their powers allow. 

"C" and “D” children respond well to 
projects. They find great satisfaction in 
doing things and their sense of achievement 
can be a valuable factor in their education. 
Very simple projects connected with the 
model of a post office have been found to 
stimulate weak “D” children. The teacher 
should find out what does interest these 
children and then devise simple projects 
connected with it. Some details of a lesson 


on a square pyramid to "C" and “D” 


children are given in Stage 16 in the section 
on geometry. 
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SYNOPSIS OF CONTENTS 


A. General Considerations. 
I. The dull and backward child. 


(a) Causes of backwardness—educa- 


tional, physical, social. 

(b The dull child—definition; 
limitations, mental, 
social; a generalisation. 


his 
physical, 


(c) Triers and non-triers—differentia- | 


tion, 
remedy. 


causes of latter and a 


2. Distinguishing the backward from the 


dull. 


(a) Tests: intelligence, two necessary 


types; standardised, for funda- 
mental subjects; comparison of 


quotients. 
(b) Value and nature of records. 
3. Organisation. 

(a) When normal and backward are 
associated. 

(b) The treble-track system. 

(c) The special; ie., the adjustment 
class—aims and opportunities. 

(d) The right teacher. 

4. Conditions for teaching and learning. 

(a) The classroom. 

(b) The right atmosphere—verbal free- 
dom, liberty of movement, con- 
ditions of work. 

5. The time-table. 

(а) The importance of elasticity. 

(b) Free activity periods—suggestions 
for use. 

(c) Aims in planning programme. 


B. The Curriculum. 
(a) The needs of the child—fallacies to 
be avoided. 
(b) Points to emphasise. 
(c) Suggestions for planning—the posi- 
tion and application of :— 
I. Health study, the tool 
subjects, training in 


responsibility, training for 


leisure. 


II. The project system 
amples; connection with t 
subjects; length of proj: 
eighteen suggested pro 
for retarded children. 


C. Methods of Teaching. 


(a) The new class—first impres 
giving confidence; со-орет 
vice competition; import 
happiness. 

(b) Child or subject. 

(c) The child's natural inter: 
II+ and from 12 onward 

(d) Teaching requirements 
work versus abstract i 
of illustrations; the t 


D. The Subjects of the Curriculv 
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1. Spoken English. 
(a) The importance of 
sion. 
(b) Suggestions for prog: 
of speech encourage! 
(c) Improving vocabulary - 
tions. 
(d) Faults—the right way to rem | 
(е) Correct speaking—iniorn il d 
ing; influence of s 
tisation, verse, etc.; detects 
speech. 
2. Reading and Writing. 
(a) The necessity of reading for the 
dull and backward child. 
(b) Suggestions for the common use 
of reading and writing :— 

I. Developing the power to 
acquire and retain word 
images—disabilities of child, 
mental and physical; prac- 
tice periods for oral reading; 
practice periods for visual 
concentration; flash cards; 
the place of spelling and 
phonetic teaching. 


sugses: 


connection ‘with arithmetic 


and note-making. * 5. Mathematics. 
(c) Reading for enjoyment—the class (a) Grouping the children. 
library. (b) Mechanical number—back to t 

EM (4) Reading sil Wilting сабақ source of the trouble. 
ЖҰ... subjects. (c) Apparatus and assignments, - 
i (е) Formal writing—letters as an * (d) Application of arithmetic to ordin- - 
№ activity; official forms; class ary life with twenty-five sugges- | 
[52 newspaper; records and use of tions as a basis for problem wo 
E. collections; diaries. (e) XEM the work trough 
i" 3. Spelling. А 
» (a) The position of spelling. (Л The "inde “Industry Book.” . 

(b) Suggestions ерасад (g) The use of short cuts, and the time | 

struction. І allowance for mathematics. | 
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GENERAL CONSIDERATIONS 


The dull and backward child.—Is there 
one of us who has not sighed over a section 
of the class and thought that life would be 
less of a problem without it? That section 
is usually no credit to its teacher as far as 
results are concerned and yet needs twice the 

. attention; its members are not only slow- 
learning but often troublesome and difficult. 

At the present time, there is a wave of 
interest in these children who compose the 
lowest group of our all-standard schools and 
the “C” division of forms of reorganised 
junior schools. Authorities are asking for 
teachers who will experiment and record 


- their results with various methods of instruc- 


tion, and the Board of Education in the 
pamphlet on The Education of the Backward 
` Children (1937) suggests that successful 


| work with a class of dull children should be 


reckoned as an added qualification for the 
post of head teacher. For the teacher who 
has a whole class of backward children, and 
also for those who have a group, and even 
for those in rural schools who have the whole 
of the juniors to teach and therefore a fair 
number of slow pupils, it is an opportune 
time to reconsider these children in the 
light of the new volume on The Backward 
Child, written by Dr. Cyril Burt and pub- 
lished this year, and the Board of Education’s 
pamphlet already referred to. By so doing 
we may put aside our traditional ideas about 
discipline and results in the three R’s, and 
learn new and more effective ways of dealing 
with this type of child. 

First, who is the dull child and who is 
the backward? Can he be both dull and 
backward? The backward child is, as far 
as teachers are concerned, the educationally 
backward, without being mentally deficient. 
He is not up to the normal educational 
‘standard for his age. Dr. Burt defines him 
as one, "who in the middle of his school 
career would be unable to do the work of 
the class next below which is normal for his 


age." This definition is accepted in t! 
Board of Education's Handbook for Teach 
(1927). This means that a child of ele: 
and a half years working with a first y 
group іп the junior school would be ‹ 
sidered backward if he were unable to 
the work of the third year juniors \ 
would be approximately nine and a half 
ten years of age. If only one year behin 
the child is "somewhat retarded but cre: 
no special difficulties" (Board of Educatio 
Handbook, 1927) and can be accommodat 
in a class where the average age is somew! 
below his own. Dr. Burt says, "This 
everywhere a common practice: it carri 
with it little or no disadvantage, so long 
the ages are not too freely mixed." 

Causes of backwardness.—Some of thes 
children are backward for a number 
reasons, but not because they are innatel 
dull; i.e., their intelligence is normal. They 
may have had long absences from school on 
account of illness and so missed some funda- 
mental instruction, which has impeded their 
progress through the junior school. Ill 
health itself may be a possible cause, and 
most teachers now take the trouble to find 
out from medical cards and by careful 
observation if there is any physical explana- 
tion; e.g., defective vision, hearing, malnutri- 
tion or anaemia. Defective speech and 
backwardness are often found together. 

Ineffective teaching in the lower classes 
is a common root of the evil. Many con- 
scientious teachers are over anxious in the 
early years and begin to teach small children 
to read before they are able to speak, and 
to do sums before they have any ideas that 
figures have an everyday significance, with 
some meaning for the child, who continues 
in a mental muddle, growing farther from 
understanding as the years bring more 
advanced instruction. These teachers would 
be genuinely shocked to know that they 
have actually created backwardness. 
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Backwardness in one subject has often 
been found to pivot on an apparently small 


misunderstanding, but one which has been 
enough to hinder the child's whole progress. 
He goes from one misunderstanding to 
another and gradually loses all interest and 


sinks into a state of inert boredom whenever 
he is required to attack the subject. He 
decides that he " can't do so and so" or that 
"no good at" the particular subject, 
and before there can be any improvement, 
he has to be re-educated from the beginning. 
In the middle years, during the struggle for 
scholarships, ineffective teaching of the 
average child often goes hand in hand with 
the success of the bright child, and while 
the efficiency of head teachers and their 
assistants depends on the number of scholar- 
ships to their credit, backward children will 
continue to be manufactured in the junior 
school 
It is not only teaching which lacks persist- 
ence which is to blame, but also methods which 
are dull and uninteresting and unrelated to 
the life of the child. Endeavour from the 
child is more likely to survive a difficult 
piece of work approached from an interesting 
point of view than something both dull and 
hard which is too much for the average child. 
Let us look to our methods of the moment, 
for it is not one department only which 
has been guilty. 
Emotional difficulties are a general cause 
ickwardness although the opposite works 
backwardness is certainly the cause of 
many emotional difficulties. The outstanding 
trouble is discouragement, due to both 
adverse criticism and to the child's loss of 
belief in his own powers. There is a place 
for just and constructive criticism but, 
when a child is already feeling inferior 
through failure, blame from the teacher or 
parent invariably produces unfortunate 
results. There are many discouraged children 
in our schools but they are usually called 
“lazy,” “obstinate,” or "stupid" according 
to the outward signs the child has adopted 
to persuade himself that he is not a “dud.” 
While energy is swamped in emotional 


he is 
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distress, the child is, of course, unable to 
concentrate on work which he barely under- 
stands. There is a simple lesson which all 
teachers know but which is easily overlooked 
in the stress of working for results and 
within the narrow life of the classroom, It 
is a psychological truth which has been 
proved by laboratory experiments that 
praise begets efiort and blame begets fatigue, 
These discouraged children must be praised 
for something and there is no child who is 
altogether a failure, 

Many of these children are being forced 
to work towards a goal which they have no 
desire to reach. The parent who wants a 
son to do as well as his cleverer brother, the 
teacher who holds up a sister in the same 
family as a prodigy and a headmaster who 
forces competition in an attempt to acquire 
a high general standard are guilty of making 
school a place of defeat and humiliation for 
these children. In order to do their best, 
they should work towards a goal which 
seems desirable to them and they should be 
interested in the approach to that goal. 

There are also temperamental peculiarities 
which should, but do not often, receive 
suitable consideration when it is a question 
of learning in a large group. The sluggish 
minded child who needs longer to absorb 
a new situation but who will persist if given 
the opportunity; the over sanguine child 
who one imagines has understood because 
of a certain glibness but who in reality has 
imbibed nothing, are brief examples of the 
children we all deal with and recognise and 
yet expect to learn at equal rates with 
normal class mates. Unless individual atten- 
tion is provided, they join the backward 
group in due course and become discouraged 
and still more backward, 

Social conditions play a large and import- 
ant part in the educational progress of 
children. Teachers in slum areas know full 
well that the delicate child is nearly always 
the backward one although the same child 
with a good home and food and with more 
comfortable clothes would probably be able 
to keep a normal pace in the class. Not only 
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poverty with its attendant evils but also the 
drabness of background is a deterrent to 
those who have missed lessons owing to ill 
health. The child who has picture books 
and parents who read to him will not lose 
much if he spends half his early school years 
in and out of hospital, but the child with a 
similar history from a home in the slums 
has already begun to tread the backward 
path and in some cases reaches the school 
for mental defectives because of his reading 
disabilities. 

The dull child.—In any of these cases the 
child may be of normal intelligence, but we 
now come to the child who is backward 
because he is dull; those who are known as 
“dull and backward." From an educational 
point of view, the child cannot be dull with- 
out being backward and his trouble is quite 
distinct from the child whose backwardness 
is due to any of the reasons already men- 
tioned. The backward are backward only 
when compared with a standard of attain- 
ment, the dull are dull in school and at 
home; it is a state of mind. But they are 
not bad enough to be classed as mentally 
deficient although they are born with a 
sub-normal capacity to acquire education, 
to learn easily. There are cases where the 
dullness is acquired early in life through a 
disease or injury. 

This need not mean that they are abnormal 
in any other way; they often make good 
citizens and are quite successful in family 
life. On the other hand, the dull child has 
become the young delinquent and, later, 
the adult law breaker. Unless he is effectively 
educated, in the fullest sense of the word, 
the dull boy of to-day constitutes a menace 
to the community of to-morrow. 

Intellectually, they are able to concentrate 
for very short periods only; they are prac- 
tically incapable of sustained attention to 
anything in which they are uninterested and 

-they have particularly poor memories because 
they fail to associate one idea with another. 
The power to deduct is weak and they 
reason more easily when doing things than 
when dealing with the abstract; they there- 
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fore take longer to grasp a rule and 
memorise it, but do so more easily if 
idea has arisen from a practical situat 
They cannot easily apply in one situa 
experiences learned in another; they di 
anticipate consequences or criticise their 
conduct, and are slow to form judgme 
to generalise. 

Their accomplishments in all pi 
activities closely approximate to th 
the normal child and their power of 
ability is also nearly parallel. They 
reach as near success as they can en 
manipulating materials and, performi: the 
operations in constructive work. 

They experience the strong en il 
tendencies—social interests in the 
vocations, clubs and friendships as : | 
children of their age and they have a 
desire to be like others. Generally speak 
the weakness is mainly mental. 

Triers and non-triers.—Many 
recognise the two types into which 
children are classified by the Б. if 
Education in the pamphlet on 77: 2 
tion of the Backward Child recently pui 1. 
They are those who try and those : io 
not try. Those who try, include many > ose 
difficulties have not yet been realis id 
therefore по one has shown them hov to 
clear up their misunderstandings. There «re 
others who try and fail "because they «re 
being urged to attack the wrong things in 
unsuitable lessons; and there are still others, 
who have already been mentioned, who (ry 
but are powerless against their own emo- 
tional or temperamental peculiarities. 

Any of these causes underlying the failure 
of children who do try affect some children 
adversely so that they do not try. Some, how- 
ever, are too tired to try; their vitality has 
been exhausted by domestic duties at home; 
poor food, lack of accommodation and unsuit- 
able sleeping conditions. On the other hand, 
quite good homes from a material point of 
view are to blame for this inertia. There are 
a number of over protected children who 
have had everything done for them from 
birth and by the time they reach the senior 


teacher 
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of making 
v effort for themselves, Many more have 
e over disciplined and their lives are so 
lirccted in every detail that they "have 
lost all initiative and may act as though they 
suffer permanently from paralysis of the 
, will" These latter will soon recover in а 
school where the discipline is fairly free, but 
rigidity at school as well as in the home 

may result in permanent harm. 
There are children who do not belong to 


>. any of these groups and their difficulties are 
& hard to diagnose. For instance, the teacher. 
ж may be identified with the parent who has 
2 subjected the child to harsh discipline, 
LL unjust treatment. and excessive restrictions 
ә and who therefore comes to school with a 
# strong antagonism to authority which will 


be passed on to the teacher and headmaster 
as other wielders of authority. Such à 
situation causes a serious obstacle and the 
, child is stubborn and will not try. If he is 
— subjected to more pressure and discipline, 
— he only goes from bad to worse, The solution 
— - here comes by way of a release from author- 
У ity. A teacher who reads this and recognises 
А, one of his own problems, will be interested 
№ to read the case of Jerry іп Chapter 4 of 
Homer Lane's Talks to Parents and Teachers. 
Jerry had been sent to the little Common- 
wealth (a Home Office School run by Lane 
on original lines involving self-government) 
for chronic truancy. He was excellent at 
games, enjoyed all kinds of handicraft and 
was good at them, but he could not learn. 
He was cheerful, companionable, with a 
delightful sense of humour and certainly not 
feeble minded. This was the verdict of his 
teacher: "His brain is no good; he cannot 
hold anything he is taught. He is stupid." 
One evening he came to Lane in great excite- 
| ment because he had succeeded in solving 
„э: a puzzle called the "Pig in Clover." pla 
v didn't know that you cared for puzzles," 
23 said Lane. “I don't much," he replied, “ but 
— — when I saw Miss B. (the teacher) trying to 
do it, I thought I'd have a try. She couldn't 
get 'em in the clover." This incident pro- 
vided the key to the situation and a Ыш 
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number of planks needed for 
on which he was working. 
to solve it, he was sent to Lane wi 


him with his stupidity and said tha 
self could do it in his head and then рго- | 
ceeded to bungle hopelessly while Jerry — 


stood over him and pointed out his errors. 
Ta es d алысы кі UN 
lame excuse to leave the sum to be worked | 
out by Jerry. Not long after, he was called _ 
to order at the school council when Jerry — 
was charged with doing arithmetic at || 
11.15 p.m. 4 


Distinguishing the backward from the | 
dull.—In order to give careful consideration | 
to the treatment of both backward, and dull 
and backward, it is necessary to bé able to. 
distinguish between them. Most teachers | 
would say that they can do this from their 
experience of*various types of children but 
there are numerous exam ples of discrepancies | 
between the teacher's opinion and the results 
of scientific testing. Children easily hide | 
their real natures and capacity and assume | 
masks through which it is difficult to | 
penetrate. 

Intelligence tests.—Even the more accurate | 
intelligence test given by a trained worker | 
is not infallible. These children of ours are, 
actually lacking in the power of abstract 
thought; the intelligence which they do 
possess may be manifested in many activi- — | 
ties of life which the tests cannot assess. If _ 2 
accurately named, these intelligence tests | А 
should be known as those which test abstract X: EN 
thought. Experiments have been made xi % , 
thousands of children in order to i 
what can be expected from children о) 
various ages. The individual tests are | 2 
* verbal and although the child in question. 
may be intelligent enough in handling | 
concrete material and in his social contacts - 
with his companions, his slow or inarticulate | 
speech may result in a low score. The follow- | 
ing are a few examples of verbal tests T А 
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selected at random. The child of eight is 
asked to count ‘backwards from 20; to name 
34., 64., 1d., 15., 2s 64., 2s. (placed in this 
order); and to read a passage and recall two 
items. In his seventh year, he is asked to 
repeat a series of numbers backwards. In 
his ninth year, four numbers have to be 
repeated backwards and six forwards; the 
child is also asked to make sentences from 
words and to count the value of a number 
of stamps. A twelve year old is given three 
examples and then asked to state in what 
way the following are alike: 

Rose, potato, tree; 

Snake, cow and sparrow; 

Knife, blade, penny, piece of wire, etc.; 
and to interpret the meaning of a picture. 

Although these tests are extremely valu- 
able in giving us an idea of what a normal 
child should be able to answer at each age, 
they are not foolproof for the sub-normal. 
There are others which test by giving the 
child something to do with his hands; these 
are more suitable in some cases, especially 
as their way of going about the puzzle, or of 
looking at the apparatus, indicates something 
of his personality to the tester. Picture and 
group tests with the minimum of writing 
but a certain amount of reading are again 
successful with some children and aim at 
the discovery of certain kinds of intelligence. 
An accurate estimate of one child's intelli- 
gence needs several tests of different types. 
Although they may not be consistently 
successful with backward children, they are 
used with a fair degree of accuracy and their 


-almost universal use has provided us with 


some valuable information. For instance, 
those whose intelligence quotient is less 
than 85 are seriously handicapped in school, 
and they cannot keep pace with the normal 
children in the three R's. They correspond 
to our dull children who cannot improve their 
intelligence; they will always be dull educa- 
tionally although they will be able to under- 
take a certain degree of responsibility and 
initiative under supervision. It is estimated 
that out of one hundred children of іі plus 


ready for transfer from the junior mixed 7 
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department, about fifteen belong to 
group. If 25 per cent of this hundred 
removed to selected schools because they 
the most intelligent, 20 per cent of 
remaining number are left in the 
school in either the “C” classes or gr 
in other classes. 

Those children whose intelligence quot 
is over 85 are not considered dull alth 
they may be among our backward chil 
who should be able to do the school work of 
other children of their own age. 

What is the correct achievement a 


child at any age? Here again opinions 
differ and a child may be backward when 
compared with the attainments of one group 
of children and normal when considered with 
another group. Teachers and headmasiers 
have various standards. In order to avoid 
this difficulty, it is now possible to use 
standardised tests of attainments for the 
usual school subjects. If a child of twelve 
years is tested in reading and reaches only 
the level gained by the child of ten vears, 
we say he has a reading quotient of 87:5 


and by taking the average of a number « 
tests we arrive at the educational quotien 

Let us suppose that your backward child 
has been given an adequate intelligence test 
by a trained psychologist and he is found to 
be fairly normal. The teacher can then test 
his attainments in the fundamental subjects 
and work out his educational quotient. If 
this is low, the child is obviously not achiev- 
ing according to his capacity and is capable 
of making further progress, providing of 
course that the cause of his backwardness 
is removed and special individual teaching 
is arranged. Generally speaking, backward- 
ness is curable when the child's intelligence 
is normal, but where there is no discrepancy 
between the two quotients, then it is highly 
probable that the child is making as much 
progress as his intelligence allows. 

If every local education authority provided 
a psychologist who would be responsible for 
this testing, the two types could be dis- 
tinguished and the teacher's work would 
begin by plans based on the special need of 


the two types. As this is a dream to be 
realised in the future, the teacher is faced 
with the responsibility of discrimination. 
Many of the tests require a particular 
technique and others need expensive appar- 
atus. These difficulties, together with the 
limited time at the disposal of teachers, 
make efficient testing impracticable, at 
present. 

The teacher has to rely on himself and his 
colleagues; but opinions are not enough. 
The conclusions must be reached by careful 
investigation and open-minded observation. 
By open-minded, one means observation 
without reservations; we often are so satur- 
ated with ideas as to what children are or 
should be like, that we fail to see or accept 
the child as he is. One hopes that the time 
will soon come when records of individual 
children will be kept from the nursery school 
to the senior school, passing from one 
department to another and supplying not 
only information about attainments but the 
more important knowledge of physical con- 
dition, home circumstances, absences from 
school, temperamental peculiarities, emo- 
tional development, social adjustment and 
outstanding interests. 

Value and nature of records.—Close and 
prolonged observation is invaluable in the 
establishment of accurate knowledge about 
children, and at the present time such 
methods are in use in clinics and in labora- 
tories where students of children accumulate 
the knowledge which eventually finds its 
way into the schools. A valuable little book, 
The Educational Guidance of the School Child, 
has been written this year by a group of 
specialists who give illuminating suggestions 
for child study and guidance and explain 
clearly the need and method of keeping 
records. 

The senior teacher will need to collect all 
possible information and history of his 
backward group. The junior departments 
may have something to offer. Medical cards, 
reports from care committee workers, social 


workers and the visiting nurse about the - 


economic, intellectual and moral character 
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far as it is possible to find out, the history 
of the child from the parent and other 
teachers, are possible fields to be explored 
and should briefly but systematically and 
faithfully be recorded and added to when 
fresh information comes along. Observations 
should be made in the playground as well 
as in the classroom and recorded together 
with the habits of the child and his method 
of work, his practical and social interest, 
his degree of stability and vitality, etc. 

Records are at present in an experimental 
stage and many schools are devising their 
own. The Handbook of Suggestions for 
Teachers (1937) advises that they should 
not be over elaborate nor entail excessive 
clerical labour: “They will be more concerned 
with the points in which a child differs from 
his fellows than with those in which he 
belongs to the common average; it will 
give information, on the one hand, about 
the more permanent factors in his make-up, 
his health, his physical defects, if any, and 
the nature of his home, his temperament, 
his native ability; and, on the other, it will 
deal with the changes represented by his 
successive stages of achievement. They will 
wherever possible be based upon objective 
standards of assessment rather than depend 
upon personal impressions; and they will be 
wide enough in scope to enable the reader 
to form some picture of the development 
of the child as a whole." 

If records have not been kept in the 
earlier years, they might begin when the 
children reach the senior school, in order 
that the backward children may not suffer 
any setback through lack of understanding 
if passed from one teacher to another. 


СЫН 

Normal and backward associated.—lt has 
been assumed that the practice of teaching 
backward children of twelve with normal 
children of nine and ten has been discarded ; 
partly owing to reorganisation, and partly 
because in actual practice this method does 
not improve the older child but emphasises 
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still more his inferiority and difference from 
other children. As we have already pointed 
out, these children are often normal as far 
as physical and social development are con- 
cerned, and need association with their own 
age and group. To leave them with younger 
children who are bound to outstrip the older 
ones is asking for trouble. They will try to 
gain respect by any means, often illegitimate. 
In these cases, the dull and backward become 
the delinquents and sometimes are the un- 
doing of younger children. They must not 
be denied promotion in the all-age school 
nor yet forced to compete with their cleverer 
neighbours in an attempt to secure a general 
standard. If the normal and backward have 
to be in the same class, the backward section 
must be treated as an entirely separate unit 
as far as intellectual work is concerned. The 
plan is far from ideal but the intelligent 
teacher, who can modify methods and give 
them extra individual attention with a 
time-table of their own, will be able to do a 
great deal for them. If this arrangement is 
made, every precaution must be taken to 
prevent the group losing self-confidence and 
self-respect; no publicity must be given, by 
the teacher in class, to their weaknesses; and 
it will be necessary to counterbalance their 
failures by praise and approval of small 
successes in other fields. They should be 
monitors and have responsibility in small 
matters and every appreciation of any 
triumphs, however slight. 

The  treble-track — system.—Segregation, 
although an ugly-sounding idea, is a better 
proposition. In the special class the com- 
petition and sense of inferiority is minimised. 
The ideal plan is the treble-track system in 
vogue in some of the larger all-standard 
schools and in the reorganised schools. The 
“A” classes are advanced, “B” classes are 
for those with average ability and “С” 
classes are for the slow. Dr. Burt likens the 
Scheme of promotion in such a school to 
an arrangement of “railway lines on the 
busiest routes—a special track for the rarer 
and faster expresses, and another for the 
slow and heavy trains, both parallel to the 
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old local line now busy with the mas: 
ordinary passenger traffic.” 

From both these types of “С” cl 
and from the section of slow pupils, t! 
should be constant and easy transfer: 
and promotion. When a backward ‹ 
(not dull) has caught up, he should re: 
immediately to his own age group and 
child in an ordinary class has a temp: 
set-back, it should be possible for him 1 
transferred to the special class directly 
needs are discovered. It might eve: 
necessary to allow a child to “ро slow 
one subject, e.g. arithmetic, by atten 
the special class for individual atten 
intensive coaching and slow practice in iust 
that subject. Authorities on the subject 
are emphatic that “іп dealing with 
cases, fluidity is essential." 

The special class.—It is very important 
that the children should not lose pres те 
by these transfers to the class which паз 
been known in the past as “а refuse heap ‘or 
the rest of the school" and has been orzon- 
ised to relieve the drag and hindrance салса 
by the dull children. The class now пес: а 
new name, for its aim is to be posiiive 
besides negative; it is to provide the goi on 
opportunities for a number of discoura ed 
children besides relieving the rest of 
school. Various names have been used, tie 
“practical class," the “industrial class," tne 
"opportunity class"—anything but the 
“backward” or "special" class. In 
article, it will be known as the “adjustment 
class." It is, of course, impossible to make a 
secret of backwardness but the attitude of 
the staff towards the backward children can 
change any scorn to matter-of-fact accept- 
ance or even sympathy апа helpfulness. 
Too often have teachers been guilty of 
ridicule in the classroom. Dullness is no 
crime; but insensitive treatment of handi- 
capped children certainly deserves the name. 
Temporary transfer or full time attendance in 
the "opportunity class" should be accepted 
by the staff and children as a means to 
recover lost ground or as an opportunity of 
learning those things which suit certain 
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personalities, The more practical nature 
of the curriculum may even cause the class 
to be specially attractive and its members 
may be looked upon with something like 
envy. 

The children should be given every oppor- 
tunity for association with other classes and 
with children of normal intelligence. If they 
are capable of competition with another 
class, it should be well encouraged. Ascend- 
ancy in physical things, if displayed, will 
have a tonic effect and will do much to 
prevent an exaggeration of the importance 
of weakness in academic things. They should 
regard themselves as a valuable part of the 
school and be allowed to show at exhibitions 
and to join in school plays and functions. 
They will make excellent scene shifters and 
will be efficient at making costumes, painting 
scenery and selling programmes. In schools 
where the assembly allows scope for children 
as well as the head teacher, they can take 
an equal part with the other classes; some- 
times contributing a song, a lecturette or 
some spoken poem. Such jobs as the distribu- 
tion of books and the arrangement of the 
piano and tables might be handed over to 
them. If the house system is in use, there 
will be excellent opportunities for social 
intercourse and adjustment. On occasions, 
the class might have some special display 
of its own and invite others to see it. In one 
school, a hobbies exhibition was organised 
and a special feature was made of co-opera- 
tive class efforts in railway models. The 
backward class surprised everybody by 
carrying off the prize. They had even set 
their trains to run to a time-table of their 
own compilation. 

The right teacher.—The question of one 
class teacher or subject specialists is debat- 
able. These children require individual 
understanding which occasional teachers 
cannot possibly give them, and their achieve- 
ment depends very much on pleasant rela- 
tions with adults in charge; the advantage 
seems, therefore, on the side of the one 
teacher. They will, however, profit by con- 
tacts with various personalities and seem 


ire Exe the rest of tot АР thee e 
visited by specialist teachers or if they change | 
rooms on occasions, A happy compromise | 
is to put the class into the hands of the 

ablest teacher on the staff, allowing experi- 
mentation with the curriculum, and then | | 


arrange for the art and music specialist and 25 
possibly the science teacher to take their ` Ы 
own subjects, but in close co-operation with | t 
the class teacher. The “ablest” teacher is 9 9 
not usually the motherly person with the E 


placid temperament, nor yet one who can 7 
produce the best results. Dr. Burt says, 
"What is wanted is a bright, adaptable 
person, physically active and mentally Ж 
vivacious; firm, patient, sympathetie and ~~ 
inspired by strong common sense," In the ——— 
pamphlet of the Board of Education already p 
mentioned, the following is recommended: | 
"He should be generous and open minded, | 
quick to show sympathy when it is needed | | (| 
but slow to give up hope when things ае | 
not going well; he is lively and cheerful | 
himself, and his example and influence € Ж, 
liveliness and cheerfulness іп his pupils; һе 
may not be distinguished academically, but — 
he will certainly possess a fund of common || 
sense and have an undoubted gift in some 
direction or other. . ji 

Psychologists advise the separation ord е 
backward girls and boys in the senior school, EM 
if it is possible, especially in the poorer || 
industrial areas on the grounds that they 
are often more precocjous though mentally 
immature. Numbers may make this im- 
practicable ; the solution then lies in the hands _ 
of the teacher who will need to canalise their 
physical energies into interesting pursuits. | 


The classroom.—There are plenty of old- 
fashioned schools in use and many children | 
who are taught in stuffy, dark classrooms; 
we must keep in mind that whatever is bad 
for normal children is still worse for the | 
sub-normal for they have not the same | 
resistance against discomfort and their 
efforts at concentration are easily diverted 
on the slightest provocation. Classroom 
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conditions are most important, and if they 
are not healthful the teacher can hope to 
do little real improvement to the child's 
attitude or accomplishment. Air movement, 
temperature and humidity have a marked 
effect on comfort and on physical and mental 
energy. Adequate lighting means eye pro- 
tection and less effort when book and written 
work are involved. Blackboard work should 
be more than usually plain and distinct. 
Desks are most important. There are still 
classes of children sitting on backless forms 
in rows of seven or eight. If there is any 
choice of desk whatever in the school, the 
adjustment class should have the most 
comfortable and if all the seating accom- 
modation is poor, then a series of protests 
must be made to the local education authority 
until something better is provided. It is a 
good idea to alter the traditional arrange- 
ment of desks and to place them in informal 
groups; those sitting together who are at 
'the same stage in the primary subjects. 
Whatever helps to destroy the associations 
with past experience and failure is a step 
towards better achievement. The room 
should resemble a laboratory for “doing 
things" rather than an auditorium for the 
teacher. Shelves to hold exhibits, materials 
“апа books achieve additional informality. 

Dr. Burt advises that the adjustment 
classroom should be as near the playground 
exit as possible so that when the children 
seem tired or their interest temporarily 
flags, they can go out for a free run or for a 
short sharp exercise. “Oral lessons can be 
often taken in a sheltered corner of the 
playground with the children sitting on mats, 
Indoors the benches need not be screwed to 
the floor nor the children to the benches. 
. . . Portable tables and chairs might well 
be substituted for the ordinary school 
furniture.” 

There is too little attention given to the 
appearance of classrooms for older children. 
‘One of the first jobs which the members of 
the new class can do for themselves is to 
clear away all rubbish including those out- 
of-date prints and cases of stuffed birds and 
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to rearrange the furniture to give sufficient 
space for movement and for practical activi- 
ties. A cheerful environment is most neces- 
sary but this does not mean that every surface 
should be covered with posters and it 
every window sill should be a receptacle 
for aspidistras, which, by the way, are 
symbolic of an educational past which might 
be more easily forgotten if removed from 
every classroom. Coloured pictures, a coat 
of paint on boxes and shelves, and perhaps 


form 
and 


a large earthenware pot of flowers tran 
many drab classrooms. The paintin 
cleaning can be done by the children. 

The right atmosphere.—Besides the 
conditions of teaching, there are 
which are more difficult to achieve 
military discipline of school life is disappear- 
ing but there are still far too many silent 
classrooms. This does not always indicate 
good work; children are usually 
because they are afraid, and no om 
his best work in the presence of fea 
adjustment class, in common with all 
should have the atmosphere of an inte 
community, sharing the responsibi 
their education with the teacher, co г 
ing with each other in practical and intellec- 
tual pursuits and enjoying the discuss 
and argument which come when alert people 
live together for several hours daily. Verbal 
freedom is certainly one essential condition 
of life in the adjustment class. There is no 
need for the law of silence when children 
are interested. It is the dull teacher with. 
dull methods who has to enforce such a 
rule. One of the chief difficulties of these 
particular children is their inability to 
express themselves in conversation but, by 
giving them freedom to talk naturally to 
each other and to the teacher, a valuable 
step is taken towards their speech education. 
All children are interested listeners when 
there is something worth listening to; and 
schools which encourage what is’ loosely 
called "free discipline" have no difficulty 
in getting quiet attentive audiences for 
themselves or for a child who is to address 
the class. “Free discipline” is an unhappy 
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phrase; one really means “inner discipline” 
as opposed to "external discipline." The 
spirit of enquiry and the stimulus to effort 
which the teacher wishes to arouse in these 
particular children cannot possibly flourish 
where there is rigid discipline and, unless 
this is recognised, very little else can be done. 

Besides verbal freedom, they must have 
liberty to move about the room to get 
materials, to consult books or to ask the 
teacher a question. The general health is 
improved by movement and is also a normal 
stimulant of the sensory centres and there- 
fore of intelligence in general. No child 
should sit motionless for long periods, and 
to say to the dull child, “Sit still,” is equal to 
saying, "Don't learn." The rule of physical 
liberty is absolutely indispensable if good 
results are required from backward children. 

Banish the " hands up" rule and let them. 
behave naturally. If they feel happier when 
standing up to do something, do not insist 
on the usual posture. A few trestle tables 
are excellent equipment as many practical 
tasks need large, level surfaces which sloping 
desks do not supply. 

If these conditions of work are new to the 
group, they should be discussed with them 
in order that they may understand just 
what this freedom means. Restrictions 
should also be clearly stated. There should 
be as few as possible depending on the 
organisation of the school; e.g., unfortunate 
teachers who share a room will have to 
insist on silence at certain times. The happy, 
unrestrained atmosphere which is absolutely 
necessary for adjustment and growth is 
much easier to achieve when the whole 
school is run on the same lines. “Not only 
are backward children improved, but back- 
wardness is actually prevented in schools 
where there is reasonable freedom of move- 
ment, opportunities for conversation and a 
not too rigid control" (Board of Education). 


The time-table. 

The importance of elasticity.—The same 
considerations apply to the time-table, 
which is drawn up as a form of educational 
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machinery to be a : her in 
the balance of the subjects of the curriculum; 
and to ensure that the use of public places 
and mechanical aids shall not overlap; e.g., | 
hall, subject rooms, piano, etc. It is the — 
modern practice to space out long periods, | 
e.g., English, and to leave the sub-division _ 
to the teacher to use as the interests and the | 
needs of the class dictate. Ifa few minutes’ | 
spelling drill is needed, it may be taken before | 
the class begin to make plans for their play | 
or before the reading of a new poem, but the | 
whole is called “English” instead of the old „5 
sub-divisions, "spelling" and "dramatisa- ^ 
tion" or “poetry.” The special class teacher 
should have still more freedom to use the 
school day profitably, so long as he provides 
adequate periods for practical work, games | 
and physical training, art and music. On 
no account must the three R's encroach | 
on the time allotted to other subjects. 
One of the characteristics of these children | 
is the limited capacity for long concentration. | 
The teacher should be free to change the ^ | 
work when he becomes aware of their  — 
fatigue. On the other hand, if they are un- 
usually absorbed, the lesson might continue 
beyond the usual time. For practical work, — — 
they should have long enough to enable them — 
to finish a job with satisfaction or to stop - 
at a convenient process. No child likes to | 
be suddenly separated from a creative effort — | | 
any more than an adult does. Expeditions | 
should be fairly frequent and these will, of | 
course, interfere with the carrying out of | 
the time-table. Permission has to be obtained | 
but this is an official procedure which involves | A 
no difficulty. A list of excursions, with their . 
specific purposes and provisional dates, has | 
to be sent to the local education authority. 
Some head teachers arrange for a month's | 
or term's excursions in advance; for the 
adjustment class it is probably wiser to | 
arrange a month ahead. wx: 
Free activity periods—There is great || 
value in having times for “free activity” 
during the week. Some experimental classes 
have allowed as much as an hour a day 
when the backward children can choose 


130 


their own occupations. One school had an 
afternoon session each week when the choice 
of activity rested with the boys. They could 
go from room to room where the various 
activities were in progress or they could 
join the dramatic readings and music in the 
hall. No boy dared to move during the 
first half hour of the first “free afternoon”; 
each felt that there was some "catch" in 
the idea; then a few literally slunk from 
one room to another. When they were 
more used to the innovation, the scheme 
was most successful. Another school arranged 
that each Thursday morning was devoted to 
excursions and free activities. 

In the adjustment class the teacher would 
display games, books, painting and drawing 
materials, odds and ends of junk and tools, 
and leave children entire freedom to choose 
and to go from one to another if they so 
desired. They might want to finish a piece 
of work begun in another period, or to 
pursue a suggestion which had been given 
by the teacher during a talk; they might 
take the opportunity to look up something 
in a magazine or to exchange a few stamps 
with someone else. Co-operation, discussion 
and complete informality would be the 
order of the free period. Among the games, 
one would find puzzles, jig-saws, mechanical 
parts of ships and aeroplanes, codes and their 
appropriate keys, printing sets, games of 
ludo and snakes and ladders, guessing and 
memory games, etc. Discarded material 
like corks, match boxes, wheels, parts of 
clocks, pulleys and string will provide a 
stimulus for experiment and fiddling which 
is highly valuable. The teacher must decide 
how often this period should occur, but it 
should not be less than several hours 
weekly. 

A piece of valuable work might be under- 
taken by the teacher during such periods. 
Educationalists are insistent that the curri- 
cula of "C" classes should be based on the 
interests of the children, but there is a wide 
field of research still untouched as to the 
nature of their preferences. The teacher 
can observe and record such details as: 
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which material aroused the most inge: 
on the part of the children; which wer: 
longest periods of concentration on an: 
occupation and which occupation in v 
instances; which games were most pol 
which materials or games aroused the : 
co-operation. It has been found possi! 
keep a record of the activities of each ‹ 
during free periods; this also is of the gr« 
value in illuminating the habits oí 
and play of retarded children. 

Aims.—Certain points should be Ке) 
the mind of the teacher who plans the 
gramme for these children. 

1. They can give attention only fo: 
periods; i.e., five to ten minutes' mech il 
drill. 

2. On the other hand, short periods оге 
especially inadvisable for any activity 
involves getting materials or apparatu 
they take longer to settle into a working 
mood and to adjust themselves to 
situation. 

3. They need a certain amount of regular- 
ity, more than normal children. 

Another excellent plan is to set 
times when teacher and children can taik 
over the work together. Success depends 
on the pupil understanding what he must Jo 
to improve and then putting his will into the 
task. Education cannot be one-sided, pupil 
and teacher have to co-operate. Sonie 
teachers begin the day by explaining what 
has to be done and then letting the children 
discuss how and when they shall do it; and 
then, at the end of the day, they discuss 
together again what progress has been made. 
The idea will perhaps be clearer as the 
methods are more fully explained. 

The class as a whole will work together 
in some activities but the variety of mental 
levels and levels of achievement in the tool 
subjects (three R's) makes it advisable to 
divide the children into groups for that part 
of the work. Some teachers work on an 
individual basis but, where attainments are 
level, the child gains confidence by working 
with others. In social studies and science 
it is better for them to pursue one common 
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interest, each participating and benefiting 


according to his individual ability. 

There should be a wholesale scrap, and 
without scruple, of a good deal of traditional 
time-table reverence. There should be the 
minimum of formality, drudgery and explan- 
ation. All which appeals neither to the 
natural interests of the child nor bears 
closely upon his work and his leisure in after 
life can be dispensed with. In the words of 
Dr. Burt, “Thought and attention must be 
concentrated more on organising activities 
to suit the class than on organising lessons 
to suit the syllabus; more on the allocation 
of work to individual pupils than on its 
allocation to successive periods of the day." 


THE CURRICULUM 


The needs of the child.—We have corisidered 
the conditions under which these children 
should be taught, the length of time which 
should be devoted to the various aspects of 

This education, and now the question arises, 
“What should they learn?” 


` _ The curriculum will, of course, differ from 


that of the other classes in two important 
respects; it will cover less ground and the 
quality will be less profound. It will also be 
characterised by far less book work and more 
practical activity. Although simpler, this 
does not mean the material which would 
appeal to younger children, for the interests 
of the dull and backward are those of his 
own age group and anything which he con- 
siders babyish will arouse his scorn and 
disgust and will be worse than useless, for 
it will emphasise his difference from others. 
Nor will a truncated course used for the 
“A” or “B” classes be of any use, Many 
teachers have realised that they must go 
slower with the “С” class and have there- 
fore attempted to give them a shorter course; 
e.g, history up to 1485 instead of 1018, 
geography of Europe instead of Europe and 
Asia. What is wanted is a curriculum 
entirely based on the needs and interests of 
these particular children and no other will 


al. In some ways, they are normal 
and enjoy the usual activities of their age; 
where the ordinary curriculum provides for — 
these they should be allowed to join in and 
no difference made. Games should be played 77 
with the rest of the school; they should take E. 
their part in choirs and in all out-of-school 
projects. 

To come to a satisfactory conclusion оп || | 
what is really ideal, we are forced to consider | 
the aims of our teaching; what do we want | 
to do for these children? I think we should | 
agree that we wish to equip them to meet 
those difficulties in life which will be inevit- | 
able because.of their limited capacity. The | 
backward child will need to know how to - 
keep himself fit, how to keep a job, how to 
make a home and how to enjoy his leisure; | 
all of which can be called "education for | —— 
satisfactory citizenship." We might further | 
consider what knowledge and skill the lack — | 
of which will place him at a disadvantage" — 
later on. He will need to know enough = — 
mathematics to enable him to deal with his 
earnings and to make a good home; he will 
want to be able to write and to read a post 
card, public notices and bills, street signs || 
and communications from government or ~~ 
local departments of administration; eg, 
census forms or voting papers. | 

The next consideration concerns his ability. | 
On the one hand we have his requirements | 
and on the other his deficiencies. He cannot 
possibly "catch up" to the clever children, 
nor can the best teacher make a dull child 
into a bright one. No one can teach or add 
to intelligence; it is only possible to stimulate 
it to the utmost and make the best of what 
there is already. 

Bearing in mind these facts, the teacher's 
best plan is to scrap all traditional curricula | 
and build up one which provides for the | 
child's needs and takes into account his || 
limited capacity; at the same time keeping | 
in mind that the plans must be made in the | 
light of the children's interests and of the 
differences in various neighbourhoods. It 
is easy to overlook the fact that the know- — 0 
ledge we retain in after life and which is 
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consequently really useful to us is largely 
confined to knowledge of those subjects in 
which we have an interest. This is more 
than ever true of the dull and backward. 
There is still an idea that the teacher exer- 
cises the mental faculties of the pupils by 
trying to force attention to uncongenial 
work. This has been proved entirely falla- 
cious and most teachers of dull children will 
welcome the news which releases them from 
the bondage of “doing things for their good.” 
Another exploded idea is that backward 
children need longer at the practice of the 
three R's because they are slow. Dr. Burt 
in his last book writes emphatically that 
this is not only a mistaken theory but “it 
is positively harmful", (The Backward Child, 
page 610). 

Points to emphasise —The important thing 
is, that the time is spent to advantage; i.e., 
with methods suited to the particular child 
and his understanding. It is important to 
remember also that what is taught should 
have a purpose for the children; one which 
they can understand. They appreciate 
reading to enjoy a story or to find out 
something which they particularly need to 
know in order to fulfil an objective or to 
discover what they have to say in a play. 

A fair amount of elasticity should be 
allowed; there can be omissions; еру 
geography and history need not be taken 
as two subjects, in fact they are better 
taught through units of work or social 


Studies. Some curricula are organised round 


a project which will introduce life situations 
where the interests of the children centre 
for a time round desirable pieces of know- 
ledge. In such cases, the tool subjects 
(three R's) are practised in a time set aside 
for them. This method is discussed later. 
Although the limited powers of the child 
are to be taken into consideration, full use 
should be made of any particular powers 
which are noticed and the activities should 
be such as directly encourage personality 
and character. Everything which they are 
capable of learning and which will function 
in after life should have its place. There 
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should be games which will develop atten- 


tion, concentration and judgment, excursions 
and visual aids which will make for clearness 
of perception and, above all, ple: of 
opportunities to express themsel in 
speech. 

A warning must be added with regard to 


the backward child as opposed to the dull 
one. Discrimination is necessary when 
reorganisation of curricula is proceeding. 


The backward child needs to be helped over 
some obstacle and be given timely hints 
and encouragement after his difficulty has 
been diagnosed; then he will forge ahead, 
to be drafted when ready to his normal age 
group. The two types of problem have to 
be kept in mind and provided for. 

I. Suggestions for plamming.—Some prac- 
tical suggestions may be useful in the 
planning of a new curriculum. Heaith is 
most important; it has already been men- 


tioned in the aims of teaching. A 


conscience is never stimulated iti 
through talk; with the “C” child t: 
matter very little, whatever the s 
He probably comes from a home 
there has been the minimum of habi 
ing and if he has reached the senior 
without having formed good physica! habits, 
he will be fortunate in having a 
chance to acquire them. Lessons on с 
teeth structure are not the slightest use i 

persuading him to clean them regularly; 
talks about the need of well-aired bedrooms 
when they are actually sitting in a room with 
the windows shut are equally ineffective. 
The best way is to provide the means of 
living a healthy life while at school and by 
indirect methods to show him the value 
of personal habits of cleanliness and hygiene. 
The children can be responsible for ventila- 
tion of their classroom, for the record of 
temperature, for the cleanliness of washing 
bowls. An adequate supply of soap and 
towels and reminders to use them after a 
grubby game; the provision of a mirror 
where it can be used; informal discussions 
on the relative values of different makes 
of hair oil, tooth brushes and powder, are 
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incentives towards decent living. When 
their interest has been aroused, the more 
formal talks can follow but even then they 
must concern everyday matters which affect 
the children; e.g., food which is good and 
yet keeps one slim (for the girls), length of 
rest needed, the best forms of exercise, the 
danger of dirt and so on. In their final year, 
they might be taken to see such local arrange- 
ments as those for the disposal of rubbish, 
for cleansing verminous houses, and the 
girls might in addition visit the welfare 
centres. Discussions with them оп the 
various health services; what to do about 
the notification of infectious diseases, what 
useful stores to keep in a medicine box, first 
aid at home, should be interesting and 
useful, especially if they can compile some 
simple reference note book to take away with 
them and if the whole course is dealt with 
informally and embodies the special require- 
ments of the particular children. The 
teacher will find the Handbook of Suggestions 
on Health and Education (Board of Educa- 
tion) useful and stimulating. 

As far as tool subjects are concerned, they 
must be planned in such a way that the 
children will apply them to the specific 
situations in life in which they function. To 

- know how to read, write and spell will not 
be enough unless the child can use what he 
has learned in situations in which he is 
most likely to need to use them. He will 
have to be given help in the interpretation 
of his reading, told how to use numbers 
when shopping, how to find his gain in 
weight over the previous month, how to 
organise team games and compute scores, to 
estimate the time spent on a job, etc. This 
will be more fully dealt with in a later 
paragraph, 

As a satisfactory citizen, the backward 
child will need to be helped to become a 
worthy member of his family. Often, he 
has been made to feel his inferiority, but the 
school can give him responsibility in which 
he feels some pride and which may suggest 
to him various efforts which he can make in 
the home and so regain his self-respect and 
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change the attitude of the rest of the family. 
Sharing classroom responsibilities teaches 
sharing in other spheres. Such simple jobs 
as taking care of their own clothes, sweeping 
the back yard, carpentry repairs and electric 
wiring, and the hints which the girls have 
been given in connection with budgets for 
housekeeping, fashions, making something 
out of nothing, about which they are able 


to chat to their mothers, may mean a great | 


deal towards gaining a prestige and an appre- 
ciative audience. If there is a possibility of 
some co-operation with the parents and 
teacher, the child gains still more. Most 
parents are ready and anxious to meet the 
teacher and discuss with him the methods 
he is using. This results in treatment being 
carried over from school to home and is 
very important both to teacher and child. 
At the same time, the parents can give 
illuminating details of behaviour and situa- 


tions in the home, and this helps the teacher | 


to understand the child and to make any 


necessary adaptations of his school learning | 


to his home situation. 


The freedom which has already been — | 
discussed brings the members of the class | 


in closer contact than in the formal group. 
and this is the most effective method of 
introducing sociallife. They have constantly 
to adjust each other, to give way, to wait 
turns for the use of apparatus, to consult 
each other, to work under a leader and to 
behave amicably together; all of which forms 
a valuable lesson for future experience, when 
it will be most necessary for them to maintain 
satisfactory relations with employers and 
fellow workers. 

The use of leisure cannot be separated 
from a consideration of cultural subjects 
and their place in the curriculum, for the 
individual who is properly and happily 
engaged after working hours is safe from 
delinquency and is an asset to the group 
among whom he lives. Talks alone will not 
suffice; the function of the school is to guide 
them to experience repeatedly satisfaction 
in legitimate, recreational activities so that 


they will choose these outlets as a matter of | 
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course when they leave school. This part. of 
the work cannot be casual or left to chance; 
there must be conscious means taken to 
build up the appreciations of which they are 
capable. Although mentally backward, they 
are by no means backward in artistic appreci- 
ation; their response to music is eager, 
especially when they take some part them- 
selves. Community singing should have its 
place some time every day, if only for 
fifteen minutes between more strenuous 
efforts. They will enjoy hearing some 
remarks about the songs; e.g., the origins 
of traditional songs. A gramophone is 
useful to illustrate talks about composers. 
They can appreciate stories from Wagner 
and then follow selections from the opera. 
They should be chosen to attend the 
children’s concerts which are given in some 
towns and can follow the music in the 
school radio programme. Dancing and 
eurythmics appeal especially to girls and 
both sexes will enjoy country dances and will 
listen to talks about their origins. 

Drawing, painting and particularly design 
will interest them, especially if they are 
provided with coloured materials and allowed 
opportunities for spontaneous work. Coarse 
embroidery of the peasant type can be 
taught to the girls and the boys can use 
stencils and print with various media. Collec- 
tions of pottery can be made to illustrate 
good design and for the girls an exhibition 
of coloured and patterned materials. They 
will be more successful with strong bold 
work than the more delicate variety. They 
will, of course, learn with satisfaction how 
to make simple furniture. 

Such active pursuits are more suitable for 
the backward children than reading and 
literature. But although they cannot read 
the great masterpieces of the- language or 
act in Shakespearean plays, there is no 
reason why they cannot appreciate them 
if the teacher reads aloud with sympathy 
and insight. Their enjoyment and the 
lasting value of the experience depends 
entirely upon the teacher, for a love of poetry 
and good prose will result only if the teacher 
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infects them with the enthusiasm he 
teacher is uninterested, he will d ter 
to keep to his own line. In a litt К, 
The Child and his Pencil, опе reads t ту | 


age 
uch 
heir 
lasm 
; ry) 
hem- 


of the children in a remote Iris! 
school who, in spite of such povert 
is unfamiliar in this country 

mental deficiencies, so caught the e: 
of their headmaster (who writes t 
that they burst into delightful ver 


selves. The book illustrates the í g for 
beauty in the sound of words wh nany 
of the backward children posses is a 
happy plan to connect the joyous nts of 
school life with a line or two о! vutiful 
verse. As the first daffodil bu 1 the 
school garden, the following lin ау be 
introduced to the class: 

“Daffodils that come before t! llow 

dare 
And take the winds of ^ with 
beauty." 

When the almond blossom has unfolded, 
and the fact is mentioned i lass dis- 
cussion, is the time to recite to them the 
verse from Katherine Tyna:: 

“А little cloud of roses 
All in a world of grey. 
The almond flower unck 
Upon the wild March day.” 

Every teacher will have favourites, but 
there is no need to teach whole pocms ОГ 
even to teach at all; connect them with 
pleasurable situations and repeat them 
several times and allow the memorisation 
to be voluntary; use the appropriate few 


lines and suggest that anyone who wants to 
keep an anthology can have the poem to 
copy. Once a week there might be a poetry 
reading period in which the children cam 
choose their favourites and discuss them as 
one would in an informal way with friends, 
For such periods, a group gathered round the 
teacher is preferable to a class sitting im 
ordered formation in desks. 

Gardening is splendid for both boys and 
girls, and with the subject some first hand 
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nature study will be valuable. This should 
take the form of actual observation, pictorial 
or simple written record and discussion, and 
the work need not be confined to plant life. 
Backward children are often most interested 
in animals and natural phenomena; aquaria 
and a vivarium might be kept and cared 
for by members of the class. The changing 
cycle of natural life can be suitably demon- 
strated by collections of flowers and leaves, 
fruit and seeds, by the class. They can 
name them and be entirely responsible for 
the exhibition. The insects and creatures 
found while gardening can be identified, and 
something told about their habits. Birds 
can be watched for in the district and com- 
pared with illustrated charts which will 
give the names and habits, Records will 
include data of their arrivals and departures. 
In country districts, the local wild flowers 
can be collected and classified; even in 
barren districts there are always the despised 
weeds to deal with. Town classes may get 
into touch with other classes in the country 
who will send flowers in exchange for news 
about the city. It might be possible to keep 
pets and to master thoroughly the details 
of their training and breeding or to under- 
take a poultry club. 

Weather observation and record and 
knowledge of the “things which work" have 
also a place but in each case the work should 
be done in relation to the habits and use of 
the neighbourhood. In a remote country 
district the boys will not be so interested 
in knowing how to handle electrical lighting 
and heating as they will be in knowing the 
eugenics of the farmyard. 

Finally, the curriculum should provide 
those experiences which teach the children 
to be companionable in a helpful, friendly 
way. They are more suggestible than 
normal adolescents, and they will either find 
companionship through common interests or 
perhaps form associations for illegitimate 
purposes. The usual practice is to wait 
until they are leaving school and then to 
suggest those clubs which will meet their 
requirements. Actually the work should 


begin earlier than this. Day school associa- ЖИ 
tions should be pleasant and profitable; | 


there should be freedom in the classroom and 
school which suggests to the child the 
attractive community life which he may, 
later on, meet in settlements and evening 
schools if he cares to join them. In his last 
term he will hear of the facilities offered by. 
the district and should be introduced to the 
leader of the club which interests him most. 
No curriculum need be unchangeable and 
every activity need not be planned before- 
hand in the syllabus. Although the general 
lines of the curriculum will be planned in 
advance and recorded in the class syllabus, 
there is no reason why it cannot be inter- 
rupted when anything of educational interest 
is taking place out of school. The narrow 
school life should extend to embrace such 
happenings as local celebrations, speed and 
aviation contests, and national events. The 
teacher will use them to illustrate and supple- 
ment the ordinary work of the moment. The 
activities which cannot be planned in advance 
include discussions and spontaneous con- 
versations, nature study, which depends on 
what is brought into school from streams and 
hedges, and letter writing which may follow 
the arrival of gifts to the class. These are 
recorded at the end of the week as a report. 
II. The project system.—Various authori- 
ties have suggested that the curriculum 
should be planned in terms of projects rather 
than subjects. Dr. Burt suggests that “these 
will be concrete tasks or topics, arising out 
of the child's natural interests and daily 
life, ‘our food,’ ‘our health,’ ‘our neighbour- 
hood,’ ‘Christmas,’ ‘transport,’ and the like 
—each embodying a more or less definite 
aim, and each ingeniously devised so that the 
next steps in knowledge and skill will be 
taken in their turn, until the whole of the 
ground, mapped out as appropriate for the 
age and intelligence of the class and its 
various members, has ultimately been 
covered. There should be projects for the 
individual, projects for little groups of two 
and three, and projects for the whole class; 
and the class master or class mistress will 
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act, not merely as a teacher, but also as a 
tutor." The terms "units of work" or 
" centres of interest" have been used to ex- 
plain this method, but for the purpose of this 
paper the word “project” has been selected. 

Projects have their origin in the philosophy 
and educational theories of John Dewey 
and are the outcome of an extensive investi- 
gation into the activities which children 
engage in out of school. The first outstanding 
experiment of consistent teaching on project 
lines was the work of Dr. Collings in America 
during four years when he was superintendent 
of schools in a rural county in Missouri. An 
account is published in An Experiment with 
a Project Curriculum and another in Project 
Teaching in the Elementary School. Other 
useful books are Curriculum Making in the 
Elementary School by the staff of the Lincoln 
School and the Project Method by W. H. 
Kilpatrick. In the Child-Centred School, by 
Rugg and Shumaker, there is a stimulating 
and critical account of the method. 

Generally stated, a project is a whole- 
hearted purpose of a group of children, 
co-operating together and carried out by 
them with the guidance of a wise teacher. 
The purposes arise from the life of the 
children; they are worth while as understood 
by them and they have a good deal of free- 
dom in carrying them through. They meet 
with many problems which need solutions 
before their plan can be completed. The 
method makes the fullest possible use of 
initiative, experiment and interest. Some- 
times it is necessary to suggest a project 
to the class, but it is dropped at once if it 
does not meet with the thorough co-opera- 
tion of the children. The following are a 
few examples: 

I. A School Theatre, arranged in a dis- 
used classroom. 

2. Our Town. 
- Aviation. 
. Transport. 
. A Class Newspaper. 
. The Post Office. 
. Furnishing an empty classroom as an 
“Activity Room.” 


N DUB WwW 


Plans are made between class and teac! 
during the daily discussion periods. T! 
is no set syllabus from which to work, V 
the project begins, the teacher makes a 
of the possibilities and a list of the 7 
which they might possibly learn and ‹ 
studies they might make, but these 
have often to be rearranged as the work 
proceeds. The class may prefer to p: 

a different line of investigation from ihat 
visualised by the teacher. 

The advance plan does, however, set the 
teacher at ease and indicates the sort of 
preparation which will be necessary. In 
actual practice, it is the children who, 
coming to grips with problems, unconsciously 
decide what knowledge they shall be gi 
For instance, there was a class who s 
the London Docks and who began to 1 
a large model but were faced by a seri 
problems dealing with unloading, 
distribution, etc., which necessitated exped 
tions and enquiries. In the study of their 
town, another class brought up the following 
problems, among many others:—‘ Wha 
happens when people cannot pay their r 
“Who pays for the upkeep of the г‹ 
"Does my mother trade when she pay: 
rent?" “How does electricity work 
“What happens to a cheque after it is paid 
into the bank?” 

During a study of primitive life, a boy 
wanted to know, “Why does a Red Indian 
have so many squaws, when my father has 
only one wife?” 

The teacher has to be alert to make every 
use of situations, to provide books, materials 
and pictures, and to arrange expeditions. 
It is necessary to bring together the stray 
ends of partly assimilated knowledge to give 
information just at the psychological moment 
when interest is at its height and to see that 
the balance of the curriculum is fairly well 
kept. Apart from the separate practice of 
the three R’s—and this is necessary—the 
time-table shows no compartments for such 
subjects as history, English and geography, 
but periods for discussion, expedition and 
activity. 
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With younger children, projects usually 
involve a good deal of imaginative and con- 
structive activity. The class theatre had its 
programme sellers, property manager and 
booking clerk as well as children who painted 
backsheets and made properties. It has 
been mentioned that projects are conceived 
and carried out by a group. This group may 
be the school, the class, a group in the class 
or a couple of children working together. A 
Christmas festival and a school magazine 
are examples of the first. A class project 
lends itself to several group projects, each 
with its own leader. Transport can be 
divided into studies of aircraft, ships, rail- 
ways, motor transport and pack animals. 
The children volunteer for that which 
interests them most. The class who under- 
took the dock project worked in companies 
round ships, warehouses and distribution, 
but one boy insisted upon the construction 
and study of the Tower of London and two 
others joined him and carried through the 
idea with marked success. Another class 
worked out a pageant, but one child scorned 
to make dresses and scenes but undertook 
to do the research into books on costume 
and to edit the attempts of dialogue after 
he had consulted reference books dealing 
with the usage in the special period. The 
history of their own district was explored 
and recorded by another class, and according 
to their special interest and ability they 
chose to undertake research, illustrations, 
maps, or to hectograph and make books. As 
far as possible, each child undertakes some 
responsibility, but the natural leaders in 
every class lead the rest. 

This method applied to backward children 
needs modification, but it is more suitable 
than the subject approach and involves far 
more movement and experiment than ordin- 
ary methods. There is an urgent need for 
teachers who will try the method and faith- 
fully record their difficulties, successes and 
failures together with results. 

In the first place, the project in the 
adjustment class will have to be chosen by 
the teacher and closely guided by him. The 
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choice must be made from the lives and 
experience of the majority and cannot be 
decided upon until their special lines and 
preferences have been discovered. Neigh- 
bourhood will play an important part. Where 
there is a central railway station, an aero- 
drome, a busy river, a seaport and ships, a 
wireless station or a motor car factory close 
to the school, the project has an obvious 
beginning. All children are interested in 
houses and food, two subjects which are 
rather popular. If it is possible to select 
several, the matter can be voted upon by 
the pupils. If the class are not enthusiastic, 
the idea had better drop and another be 
chosen. 

The guidance of the teacher in directing 
experience will be of the greatest importance, 
but the suggestions should be broad enough 
to allow for individual choice. For instance, 
a record of the progress of the study is 
usually kept by each individual; e.g., My 
Book of Babies when the project group of 
girls was “The Care of Children.” The book 
was a suggestion from the teacher, but each 
girl chose to keep it in her own way. There 
were volumes of cuttings, written accounts, 
original illustrations, notes, addresses of 
local welfare centres, etc. The normal adoles- 
cent is more of an individual than the junior 
school child who usually undertakes these 
units of work, and although co-operation 
and helpfulness are to be fully encouraged, 
there is a particular need for individual 
choice and expression. In a study of ships, 
the teacher will suggest that models should 
be made, but the kind, materials and details 
should be left for each child to decide. Of 
course, good illustrations, simple instructions 
and supplementary talks by the teacher will 
enlighten and influence the choice. By 
giving this opportunity to select a purpose 
within the wider interest, the teacher can 
tell in which direction lies the greatest 
interest and can pursue that line. When a 
number of boys have chosen to model the 
older types of ships, they might study their 
history through pictures, conversation and 
expeditions. If they select specific types 
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such as the Norwegian whaler, 

unk, or the Canadian canoe, the human 
geography of these countries can be followed 
up. Modern steamships will suggest speed 
records, routes and a study of the larger 
ports of embarkation. 

During the course of a project, the ordinary 
= child plans, questions, suggests, looks up 
| information and solves problems: all out- 
ward signs of intelligence. The backward 
children will only show simple indications 
of these abilities, but the method will 
stimulate them to question and to make 
suggestions in the carrying out of the plan, 
` especially if the teacher guides with a light 
touch, watching for signs of liveliness and 
itiative and receiving each attempt with 
ue consideration and approval. 

The tool subjects need periods of practice 
apart from the project but it will provide 
‘most of the motivation for the duller drill. 
or instance, in studying motor transport, 
lists will be made of costs of cars (from 

- catalogues), and through investigation and 
= questioning the repairs bill can be estimated, 
he selling price at the end of a year, cost of 
etrol for each roo or r,000 miles, and taxes 
| сап be worked out. 

Тһе outstanding value of this method is 
that it brings real purpose into school life 
and contacts with reality. A good deal 
- which has hitherto passed unobserved 
becomes vivid and interesting. There is no 
| better way to awake powers of observation 
_ ог to give meaning, to school subjects. 
History and geography especially are more 
iving when taught from present experiences. 
"Shelter" or “Homes”. have often been 
used as topics which extend to a study of 
homes throughout the world and conditions 
of life which determine structure, materials 
and form. "Clothing" is another well-used 
subject and includes an historical survey 
. and deals with suitable clothing under vari- 
ы - ous climatic conditions, as well as the 
interesting study of adornment. 

25% Хүһеп well carried out, the method results 
in both group and individual development. 
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nember of the class should profit by 


of a personal interest and by 
the practice of the qualities of co-operation 
and consideration which are necessary to à 
successful piece of class activity. There is a 
widening of interest outwards from the 
immediate, the things far off in space or 
time, and a deepening influence through 
actual experience and contacts. Every pro- 
ject should come to a successful conclusion 
so that pupils feel the pleasure of achieve- 
ment and completion. Their length varies; 
some last a week, others a month or a term, 
but for backward children they should not 
become too involved and the problems and 
issues should be settled soon after their pro 
duction, for the children cannot sustain a: 
enquiry or pursue a goal too far off or to 
complicated. | 

The following have been successfully 
carried out with groups of retarded children 
in senior schools: 

Milk. 

Markets. 

Building a House. 

The Cement Industry. 

The Brick Industry. 

Lighting. 

Heating. 

Planning a New Home. 

The Farm. 

The Police Service. 

Parks. 

Main Highways of the World. 

The Telephone. 

History of Communication. 

Aviation. 

Docks. 

Printing. 

The Multiple Stores. 


METHODS OF TEACHING 


The new class.—The senior school has the 
unfortunate, but very important, task of 
counteracting the impression of inferiority 
which the children have already acquired. 
From the beginning the teacher has to avoid 
all suggestion, even in his manner, and 
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thought, of inferiority and discouragement. 
The child's problem is the result of a number 
of factors over which he has had no control 
and for which he cannot be blamed. It is 
the main work of the teacher to do all 
possible to make him hopeful, to strengthen 
his self-respect, and to arouse in him à 
strong desire and determination to succeed. 
The will of the teacher alone is not sufficient; 
the child must voluntarily co-operate. In 
the first place, he must achieve significance 
and preserve his own self-esteem; he must win 
praise and so be raised in his own eyes and 
in those of his fellows. It is well to begin 
with the easiest material so that he achieves 
a high percentage of success. Success begets 
more success; failure is followed by still 
more failure. As many children as possible 
should be given some service to perform in 
the room and such responsibility as they can 
successfully support. It is a good idea to 
have a class meeting to discuss the jobs 
which have to be done and to let them feel 
that, in this new school, the running of the 
class is in their hands and that the teachers 
have confidence in them. From the begin- 
ning, they should be encouraged to express 
their opinions which should be listened to 
with respect. If any have some pretensions 
to knowledge of a certain subject, they can 
be treated like experts and their opinions 
especially sought. In isolated districts, the 
writer has found chicken and horse experts; 
a small backward boy who knew about every 
species of cattle; many young fishermen; a 
boy whose hobby was bees, and so on. They 
all became vivid and talkative as soon as 
they were on their own subject. 

It is wise to do away with all competition 
in the classroom. The children have been 
the tail of every examination list for years, 
getting more and more hopeless. Under the 
new circumstances, there should be no com- 
parison and no valuation of work or conduct 
by marks. Let each child work to improve 
his own standard, keep a record chart or 
progress ladder and advance on himself. 
Co-operation rather than competition should 
be the order in the adjustment class. Encour- 
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age the children to help each other and to 
share knowledge rather than store it as a. 
weapon of superiority. By ruthlessly putting 
this suggestion into practice, you are giving 
these depressed children a fresh start in 
life and relieving them of a distracting 
burden. 

Thirdly, introduce happiness into the 
classroom with a sense of humour. Happi- 
ness and contentment increase effective 
output and these children need a great deal 
to counteract their previous experiences. 
This again largely depends on the teacher 
but there is also a glow of satisfaction which 
comes from work well completed; give them 
tasks which they can well complete and help 
them in the performance. 

Child or subject.—The next thing is not 
to hurry up and try to teach them, but to 
try to understand them. Subjects are of 
secondary importance; the child comes first. 
Dr. Burt suggests that each child should be 
made the subject of a small, intensive 
research. In the case of the backward child, 
it will not be enough to discover just where 
his backwardness lies but also what are the 
causes for such backwardness. This brings 
us to the need for records and observation, 
already mentioned. As new factors come to 
light, they should be added to the previous 
notes. It is especially important with both 
dull and backward to investigate their health. 
record and to become aware of any aggrava- 
tion or weakness which troubles them at 
the moment. Eyes, ears and the speech 
organs must be specially watched. Besides 
physical characteristics and a study of their 
backwardness, it is necessary to know their 
preferences, their weak and strong interests, 
their stage of emotional development and 
temperamental make-up. It is useful to _ 
watch them at play when they are un- 
observed; the friends they make, their 
attitude towards them; the games which 
stimulate them most can be noticed and 
will add to the teacher's knowledge. In an 
experimental class, the first few days were 
spent as the children wished, with picture 
books, games and handwork. This gave the 
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teacher an opportunity to observe and 
encouraged more natural behaviour and 
set them at their ease in a new situation. 
Above all, one has to find out their interests 
for these should motivate the curriculum. 
When interest is used in teaching, method, 
power and energy are released. The pamphlet 
on The Education of the Backward Child goes 
so far as to suggest that "the best way is 
through the children's own choice of what 
they wish to do." 

The child's interests.—What are the inter- 
ests of this age? Play interests at the age of 
eleven are usually in the form of games; 
e.g., tag, hide-and-seek, ball games, playing 
catch, lotto, playing house and schools, 
picture puzzles, jumping the rope, spinning 
tops, flying kites, marbles, table games such 
as spinning for a turn and matching cards. 
The children are also interested in construc- 
tion, collectfons and dramatisation. Motors, 
boats, aeroplanes, are endless sources of 
interest as well as animals. Guessing and 
memory games are popular as they get 
towards twelve. The girls like to look after 
younger children and still play with dolls. 
Stories of animals and child life are enjoyed, 
and the boys begin to ask for adventure stories. 

During their last two years in the senior 
school, jobs and housekeeping become more 
significant, girls being interested in the 
preparation of food and making the home 
attractive, boys wanting to make worth 
while things, to work co-operatively and to 
feel through the use of tools and machinery 


that their jobs are real. Remunerative jobs. 


especially attract them, the girls going 
errands and helping in home duties and the 
boys doing odd jobs—running newspaper 
rounds, delivering for a grocer or helping 
on a farm. Their play interests are active; 
swimming, hiking, football, basketball and 
card games like poker and rummy predomin- 
ate among the boys, and to a less extent 
among the girls. Folk dances and rhythmic 
exercises appeal to both. Gangs or chum- 
ming up in a group develop among the boys. 
They do not join clubs and leagues in the 
same way that normal children do because 


of this inferior feeling about themselves. 
The boys like stories of fact, invention, 
adventure, magazine articles describing how 
to make things and material in science 
magazines. For the girls, the greatest appeal 
comes through stories of familiar experiences 
of girls of their own age, stories of home life 
and fairy stories with an element of romance. 
They have already begun to be interested in 
the cheap variety of two-penny fiction maga- 
zines, especially any to do with the cinema 

This is a brief and general outline; the 
teacher will find many variations arn 
individual preferences. Locality plays its 
part, the immediate neighbourhood of th 
school as well as the town. Home circun 
stances also make differences. Each gro: 
will have different interests which only thc 
in contact with the children can discov: 
The work does not stop here; new intere 
should be formed while in school which w 
carry over to after school life. In ma: 
homes there is a dearth of stimulus and 
opportunities for experiences which hel; 
towards the adjustments to life. Book 
toys, games are needed by all children but 
particularly the backward ones. 

Teaching | requirements.—Practical work 
wil be necessary in all subjects and the 
children must have plenty of opportunities 
to move about, to get up and see what 
someone else has done, to ask an opinion 
or to lend a hand. They must do things with 
their hands before their brains can be active. 
Listening, reading and thinking are all too 
passive; they want something to handle and 
to watch at close quarters; to use tools and 
a variety of materials; to conduct their 
mental processes with the help of apparatus; 
to go on excursions. This is apart from the 
usual manual training and domestic science. 
There should be the doing side in every sub- 
ject. It is of the utmost importance that the 
teacher realises the full significance of the 
inability of these children to deal with 
abstract ideas and relations. When, how- 
ever, he is dealing with concrete problems, 
he can use his mind and actually reasons 
and solves problems. 
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There will also be a greater need for 
pictures, models and actual objects with 
which they can grow familiar. A passing 
display will not be sufficient nor will too 
profuse a display be much good, for the 
child cannot discriminate and is apt to 
ignore a mass of material which is constantly 
displayed. The teacher has to exercise 
imagination in the choice of stimulating 
material, remembering that these children 
are not likely to observe anything fresh in 
their environment unless their attention is 
called to it. Where it is possible to give them 
first-hand experience, it should be used. 
"No opportunity should be lost to use 
illustration from the commonest matters of 
everyday life" (Board of Education). 

The ideal teacher will be the one who 
can stimulate and arouse a lively response 
from the class. A pleasant voice well used 
is an asset, but rapid speech should be 
avoided, and there will need to be constant 
repetition. A backward child of the writer's 
icquaintance is very much interested in 
gardening and natural life. He helps in the 
school garden and does his best to follow 
any instruction, but while working on his 
plot at home he discusses his school experi- 
ences in the following way:—" Mr. X said 
something about selling these red flowers; 
I couldn't get the name; I think he said you 
could have them for 6d. ог 34. No, I didn't 
quite hear what he said. When? Oh, I 
think he said after school. You know I 
don't understand what he meant about soil 
from leaves," etc. All the time his face 


puckers in an effort to reconstruct the | 


experience and to understand. 

When all is summed up, the method most 
suitable is that of natural learning, the way 
small children learn before they come to 
school. They see and ask names, they play 
and meet problems which they solve by trial 
and error, they are taken for excursions when 
they talk and ask questions, and the adult 
is pleased to instruct them; they investigate 
for themselves, experiment and meet any 
number of real situations which involve 
learning and understanding. 
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Spoken English. 

The importance of verbal expression.— 
Speech is more important for the backward 
than for the normal child. In some cases, 
inability to speak clearly and with confidence 
has been a considerable factor in causing 
backwardness. Many dull children learn to 
talk later than others and come to school 
with very limited powers of expression. 
When language is limited, the mind also 
suffers, for knowledge of words makes for 
clearer thought ; the attention can be applied 
when the object is not actually present. 
Without words, the memory cannot store 
up knowledge which will be useful when 
fresh experiences come along. The dull child. 
suffers also because, owing to his lack of 
awareness, he does not attend to the happen- 
ings around him; they pass him by and leave 
him unaffected; the mind, therefore, remains 
comparatively barren and  manifests its 
deficiencies in a stilted vocabulary. A word 
must be said here to warn teachers of the 
case of the dull child who is garrulous and 
extremely glib but who has few ideas and 


uses his rush of words to hide an abyss of | 


emptiness. 

After school life these children will need 
to be able to express themselves readily 
and naturally about the things which con- 
cern them; they will want to understand 
directions and instructions and to be able 
to convey their meaning to a third person; 
they will also want sufficient vocabulary to 
follow their radio programmes. They will 
not need to talk learnedly or with any par- 
ticular accuracy. These needs indicate the 
aims of the work in the adjustment class; to 
increase vocabulary and to encourage fluent, 
natural expression. Hitherto, teachers have 
often failed to secure the results due to 
conscientious teaching because time and 
energy have been concentrated on correct 
description, phraseology and pronunciation 
which, instead of creating confidence, have 


resulted in actual fear of verbal expression 
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in the classroom and destroyed spontaneous 
conversation between children and teacher. 
The practice of allowing inarticulate children 
to tell stories which bore and irritate the 
rest of the class and all the striving for 
pedantic English have been of small value. 

Speech encouragement.—The most effective 
means for securing natural speech is through 
the atmosphere of the classroom. A happy 
unrestrained environment soon loosens the 
inhibitions; understanding treatment and 
the confidence that every sentence will not 
be the signal for speech correction will result 
in spontaneous conversation with the teacher 
and other children. These children who 
come fresh to. the senior school as "C's" 
will have been the silent members of many 
classes, those who have dreaded being called 
upon to talk, who felt that they were failures 
because they could not speak in a way to 
gain the approval of the teacher; nor could 
they give the information about set subjects 
under discussion. They have not been the 
children who shone when visitors have 
wanted to hear poems or plays; their role 
as passive, dumb pupils has almost become 
a habit. A complete change of discipline 
and approach is the only way to reverse 
their conceptions of themselves and their 
capacity to talk. Many of them have not 
heard their own voices in the classroom and 
will be afraid of using them audibly. The 
rule of silence must be banished; the teacher 
must muster the difficult technique of dis- 
cussion rather than the lecture method of 
teaching, and of asking questions in such 
a way that one-word replies will not suffice. 
If talks are given while the children gather 
informally round the teacher, they volunteer 
information and ask questions more easily 
than if they have to direct them through 
the whole length and breadth of the room. 
No definite work can be done until they have 
confidence in their own voices. In the days 
of complete silence, of, “Speak only when you 
are told to do so," the children could often 
talk only in whispers when they were asked, 
because fear and apprehension affects the 
muscles of the larynx and it was therefore 


a physical impossibility to speak clearly 
and audibly. The best way to learn to talk 
well is to talk, and this provision for this 
practice must be made. 

The teacher does a great deal in another 
indirect way; that is, by the use of his own 
voice and vocabulary. Adults can have 
considerable influence with adolescents, and 
the manner of speech, the turn of phrases, 
the tone of the voice, the courtesy implied, 
all have their effect. A great dealis " caught " 
in this class rather than "taught." 

No corrections should be made when the 
children are speaking; they can be dealt 
with in a separate period. Interruption and 
correction destroys confidence and fluency. 
The child who volunteers an observation 
during a discussion should be given plenty 
of time to explain, questions should be 
encouraged and the subject changed if the 
interest of the class is diverted as a result 
of a chance observation from one of the 
children. Units of work allow a good deal 
of discussion and stimulate conversation. 

As the children become used to the free 
dom in speech, short periods can be devoted 
to speeches by individuals. They will no 
be so ambitious as the “‘lecturettes” in the 
other classes but they will be equally valu- 
able. It is necessary to talk with them abou 
the technique of making a speech, selecting 
beforehand, speaking in sentences anc 
audibly. They should volunteer to speak 
on any subject which interests them; e.g., 
the film they have just seen, a football 
match, a dinner they cooked, etc. Some- 
times, they might be warned that certain 
children will be required to tell the others a 
funny story, an exciting one, a joke, or to 
ask riddles, and after a day or two volunteers 
can be selected. These exercises must be 
taken cheerfully; there should be an air of 
enjoyment about it; fun and laughter must 
be allowed. 

Practice in listening to and in giving 
directions to others are necessary, and these 
should be practical. They might include 
directions for finding things in cupboards, 
for playing a game, for performing a process 
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in handiwork, for discovering the solution 
of a puzzle. Of course, the children give the 
directions as well as follow them and the 
reward of a clear direction will be the ease 
with which the others can follow. Listening 
to and carrying out instructions will be 
practical in the same way. Question and 
answer games are useful but the questions 
need to be simple; e.g., “What is the differ- 
ence between a cat's mouth and a dog's 
mouth?" Similarities and differences are 
especially difficult and the questions might 
take the form suggested in order to give the 
necessary practice. The telephone should 
be explained and a system arranged by the 
class after some investigation. The games 
will include conversations concerned with 
ordering goods, finding inquiries, invitations 
and complaints. It is advisable to suggest 
types to them and for the teacher to take a 
turn. If the school is fortunate and has the 
telephone, the backward children should be 
responsible for dealing with it, consulting 
the directory to supply numbers and keeping 
a check on the calls, so that they can com- 
pare their estimate with the bills. In any 
case, they can make up a directory of their 
own for the use of their home made instru- 
ment. 

Later in the course, they can be trained 
to give brief descriptions, trying to be as 
accurate as possible in the use of the right 
word for the meaning. This, however, should 
not be formal or overdone. They might be 
given the opportunity to hear the salesman 
at an auction and then practise a mock sale. 
Once a term, they might like to make a 
collection of discarded treasures which they 
wanted to exchange with each other. The 
proceedings should begin with a display and 
allow time for consideration, and then various 
volunteers would undertake to conduct the 
proceedings. Incidentally, this will give the 
teacher valuable insight into the interests 
of individuals. Descriptions of their pets 
may result in a show followed by discussions 
on food and training; a friend of the school 
who is an expert might offer to discuss the 
subject with them. Journeys taken on their 
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cycles, hikes, fishing expeditions can be 
described, the audience asking questions 
when explicit directions for repeating a 
route are not given clearly. There is no need 
to wait for a certain period to come round; 
let the boy explain the day after he has 
been and treat the information with all 
seriousness and ask to be told when others 
have taken the same route. The work might 
be linked with geography and a folio of good 
walks recorded by simple plans.. If any are 
capable of writing the directions, they should 
be attached. 

Vocabulary.—Enough has been said to 
indicate how the interests and hobbies of 
the children can be canalled in the cause of 
spoken English. The second aim of the 
teacher is to encourage a richer vocabulary. 
Lists of words are useless, they must be 
those actually lived by the children. Words 
do not become part of a person unless they 
have formed part of meaningful experience, 
mental or practical. The adult who does 
not possess a motor car listens politely to 
his friend as he talks in car language about 
his Morris, but the various terms mean noth- 
ing to him until he gets one of his own and 
then a whole new vocabulary comes to life 
in a few days. Every new experience brings 
a fresh set of words. Because of the dis- 
abilities of the children, they need practical 
experiences before new words are their own. 
Language, therefore, must be associated with 
pictures, objects, models, films, excursions or 
to those things which they use or make. In 
this sense, the vocabulary of the teacher is 
an experience and it is useful to consult a 
vocabulary list and then introduce useful 
phrases into the conversation, at the same 
time encouraging the children to do the 
same. Units of work are invaluable in this 
direction. The projects include visits out of 
school, examination of actualities, pictures 
and material for construction and illustra- 
tion: the child finds himself in situations 
where he needs to use the new terms and to 
make himself understood; he has to explain 
how and why he has made something; all 
associating new ideas with the corresponding 


144 


vocabulary. It is not enough, however, to 
use them; they should be listed and placed 
so that they serve as references for use when 
the children are recording their experiences, 
writing letters with accounts of their doings, 
etc. If they keep dictionaries of their own 
making the words should be entered into 
them in the correct alphabetical order and 
referred to when necessary. They should 
also form the basis for spelling practice. 

Kennedy Frazer in his book Education 
of the Backward Child suggests games in this 
connection ; e.g., sets of small pictures which 
can be shown, each child who can give the 
correct name scoring a mark. A progression 
is through the use of an adjective to describe 
the object in the picture. Such games are 
useful additions and appeal to the slow 
child 


Faults.—Finally, there is the question of 
correction of faults and good usage. There 
should be no teaching of grammar in this 
class. A consciousness of error and a 
desire to improve are the first requisites to 
good speech; this must be followed by 
practice. It is more valuable to call atten- 
tion to the correct use in a child's speech 
than to point out errors; others will then 
want the same approval. Again, the indirect 
influence of the teacher's speech is most 
important. When they.are aware of а recur- 
ring error, the children should be encouraged 
to watch and to correct themselves. It is 
useful to notice and list the outstanding 
errors amongst the class and to deal with 
each as opportunity arises but after confi- 
dence has been gained. 

' Correct speaking.—Speech training for 
better enunciation should be incidental and 
informal. There is usually a bad habit of 
failure to move the lips and jaw, and this 
results in slovenly and inaccurate articula- 
tion. The idea is to wait until speeches are 
to be made or plays acted and then give a 
few timely hints on better production. The 
children will then attend and value the help 
for their particular purpose and be willing 
to undertake some practice to ensure more 
mobility. At this stage they can be intro- 
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duced to tongue twisters, and this may result 
in an enthusiasm for making a collectio: 
and having competitions of skill which wi 
result in very valuable speech training. A: 
the same time, they will be interested to sı 
from a mirror how the voice is produc 
which movements of the tongue produc 
certain kind of sound, and so on. 

Singing, dramatisation and verse speaki: 
are excellent aids to spoken English. To ! 
successful, the plays must be well with: 
the capacity of the children, and althou 
the teacher will have to direct more tha 
usual they should make their own sug: 
tions for scenery and properties. Еу: 
child can take part; the dullest can b 
scene shifter and can paint backcloths a: 
make dresses, crowns, swords and ot! 
necessities. Favourite stories are eas 
adapted and are better thar the print 
volumes of plays which are difficult to ге 
or, if easy, are too babyish. The Pied Р: 
is a type of play which is most success! 
it can be read to the children in the origi: 
and re-read. They enjoy the rhythm ai 
without much trouble will remember 
number of the original lines. With some he 
they will select their own scenes, characte: 
stage manager, and will have plenty of id 
about properties. Let them use their ow: 
paraphrase if it occurs, and select a numbc: 
of children to be mice, children or townsfolk 
The King of the Golden River has also been 
used with success. The work should be 
continuous and should be practised until à 
play is good enough for an audience, when it 
should be performed for the whole school or 
for another class which can be invited by 
letter and given programmes made by its 
hosts. Both speech and vocabulary are 
improved and the children gain confidence 
through the success of their efforts. 

The dramatisation of poems is particularly 
helpful as the rhythm emphasises the sounds 
of words and clearer enunciation is the 
result. Short, interesting poems with a 
marked rhythm and attractive narrative 
are the best. A. A. Milne has done a great 
service in providing teachers with a number 


TREATMENT OF TH 


of most suitable story poems The Little 
Black Hen, Emmeline, The King's Breakfast, 
are too well-known to need more than a 
reference. Again the selection of parts can 
be left in the hands of the children and, in 
most cases, those who are not speaking can 
be used to form hedges, woods and houses. 
Rhymes of London Town are suitable for 
city children, eg. Friday Street. Short 
ballads also lend themselves to this treat- 
ment and good use can be made of the 
chorus. The secret of success is the enthusi- 
asm of the teacher which easily infects the 
class and gets over their self-consciousness. 
The more retiring and silent members forget 
themselves when they are speaking with a 
chorus and learn to know the individual 
parts, One day the silent child will under- 
take to deputise for his absent friend, and his 
success gains the wholehearted approval of 
his companions and teacher, and he is well 
on the way to confidence in speech. 

Even this brief survey is incomplete with- 
out reference to speech defects. If a child 
has reached the senior school and still has 
a speech defect which can be treated, it 
is the responsibility of the teacher to do all 
in his power towards the cure. Stammerers 
must have special psychological treatment 
if possible, other disorders can be treated 
at a Speech Theraphy Clinic; addresses will 
be supplied by the Speech Institute, Gordon 
Square, London, W.C.r. Lisping, adenoid 
speech, defects in particular sounds can be 
treated by the teacher and helpful methods 
are suggested in the little book of Dr. Ida 
Ward on the Speech Defects. 


Reading and writing. 

The necessity of reading.—It is impossible 
to separate these two subjects in the adjust- 
ment class. While the children are writing, 
they must also be reading. Normally, the 
child of twelve has the educational tools of 
reading, writing and number already under 
his control; he can use them in the service 
of less elementary subjects. The backward 
child has been striving for the mastery of 
the tool subjects ever since he came to 
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become alive by their contacts with life and 
through the interests of the children. For 
some of them, it is necessary that they sound 
hey can realise its signifi- 


backward children to read at all In the 
opinion of many specialists, it is not only 
worth while but absolutely necessary for 
their own self-respect and for their success 
as members of a community. At a meeting 
of the British Psychological Society in 1936, 
Dr. Fildes of the London Child Guidance 
Clinic stated that out of 4,000 delinquents, 
40 per cent had been retarded readers while 
at school. It is vitally important that back- 
wardness in reading should not be allowed 
to go on. The school is the largest society 
into which the child enters and the success 
he achieves there indicates to the child his 
relation to the larger society of the world. 
Because of his failure to read, he counts 
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himself a failure in the eyes of his teacher 
and in the eyes of his companions and his 
parents and, unless he is definitely mentally 
deficient, he is painfully conscious and aware 
of the shortcomings which lack of reading 
skill involves. This feeling of incompetence 
is very serious, for it results in a stream of 
failure and the child is incapable of further 
effort. Next, inhibitions over which he has 
no control appear; perhaps he plays truant 
or begins to stammer. He begins to blame 
other things and people for his misfortune 
and comes to think of himself as without 
responsibility: “I'm а dud and cannot do 
things, therefore it's no use trying." The 
future delinquent finds it impossible to con- 
tinue without achievement and turns his 
attention to illegitimate performances 
because he must prove to others that he is 
strong and worthy and able to keep his 
end up somehow. 

Besides the need to read as a satisfactory 
member of a community, the child wants 
a certain knowledge as an individual even 
though it is only to read simple directions, 
letters and the captions during a film. 

Having decided that they should read, 
and to help them to a well adjusted maturity, 
in spite of difficulties, it is wise to review 
the children as they come from the junior 
school. 

There may be those who have received 
sensible attention and who although slow 
readers will make some progress. There are 
those who know themselves as "duds," who 
are discouraged and bored and there 
are even those who are frightened of the 
subject and whose emotional reactions to 
the lessons are too strong to enable them to 
profit at all. The teacher will be surprised 
to find any who enjoy reading. The first 
step is to dethrone the subject from its 
exalted position in the curriculum; let them 
feel that ability to do other things is the 
most important factor; that there is a cer- 
tain advantage in being able to read, but 
it does not overshadow everything else. 
Then those obstacles must be removed and 
discouragement and boredom changed to 


TEACHING IN PRACTICE FOR SENIORS 


positive pleasure and confidence. This, how 
ever, will come only through success. Interes 
alone will not effect the change, althoug! 
this must first be aroused; interest, that i 
in attacking causes of failure and іп improv 

ment. Their difficulties must be solved i 
order to allow some measure of success, an 
as soon as а child begins to feel he can dı 
something, he will continue to be success: 

The common use of reading and writing 
It is easy to see how spoken English px 
meates the whole of the curriculum; it 
not a matter of a few speech training lesso 
each week, but a continuous process throu 
practice and listening. It is more diffi 
to perceive a class curriculum where read 
and writing are not reserved for spe: 
periods, although there are particular p: 
tice times. Every opportunity for the 
common use of the two subjects should be 
utilised, and the following suggestions are 
made with this procedure in mind. 

I. The first consideration is the removal 
of problems and the provision of methods 
by which the child can overcome difficultic 
for himself. There are two main goals; the 
first is that the child must develop power 
to acquire word images and to retain them, 
and the second is that he should be taught 
how to derive meaning from the printed 
page. When both are achieved, the child 
can read. It will be necessary to discover 
everything possible about the child's diffi- 
culties; there is a reason for his disability 
besides his actual dullness and for the back- 
ward child there is no reason beyond that 
which must be brought to light. Unfortun- 
ately, many children are adept in concealing 
their deficiencies from us. Speech defects 
are obvious causes and these should have 
attention. Lack of vocabulary and poor 
pronunciation are also to blame, especially 
when combined with dullness. As they talk 
and experience more and become lively with 
interest, reading will improve. The less 
obvious reasons will reveal themselves after 
the child has been carefully watched and 
after he has read individually to the teacher 
several times. The writer finds that at first 
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one has to note down an individual's peculi- 
arities as he is struggling, and later ponder 
on them before a solution can be evolved. 
Confusion of word patterns is à common 
cause, Recently a child confused twelve 
words in a short paragraph and, on examina- 
tion, each error contained some letter 
formation which was very similar to the 
correct word; e.g., very instead of give, are 
for ask, on for pony, want for water, and so 
on. Of course, the normal child understands 
what he is reading, and if he does confuse 
patterns when he is in the infant's school, 
practice and intelligence prevent his back- 
wardness. It is more difficult for the back- 
ward children, for their lack of understanding 
prevents them guessing correctly when they 
fail to recognise patterns of words; where 
the normal child may have a slight difficulty 
in visual discrimination, the dull child seems 
to be an acute case. 

Although complete word blindness is as 
rare as one case in one thousand normal 
children in London, partial cases known as 
dislexia and border-line cases are far more 
numerous. The defect is described as “a 
condition in which, with normal vision and 
therefore seeing the letters and words dis- 
tinctly, an individual is no longer able to 
interpret written or printed language." 
Most teachers are familiar with some degree 
of word blindness among their pupils. The 
children so afflicted struggle through a page 
with promptings, and are able to remember 
the outstanding facts if questioned at once, 
but during the second reading of the same 
page they are a complete failure. They do 
not associate the object with the word or 
idea for which it stands, Letters and figures 
present no difficulty. Remedies such as 
spelling words rapidly by letter, writing the 
words, teaching phonetics and vocalisation 
when reading, are suggested by various 
authorities. Then there are motor-minded 
children who need every sort of practical 
help; e.g., writing words in sand, touching 
objects with one hand and the printed words 
with another. When this defect is associated 
with dullness, the task of teaching is slow, 


bot with the «ЫМ» cooperation and plenty 
of drill through the association of words and | 
touch or motion, he will learn in the end. 


Eyes аге a constant source of trouble to the ~ 


slow readers. There is a mechanism involved 
in reading which has to be acquired and which 
is complicated for the normal child, but 
infinitely more so for the slow, halting 
reader whose erratic movements prevent 
the early formation of the necessary habits, 
It is still more difficult if there is any eye 
weakness. The teacher should insist that 
each of the children should be re-tested for 
vision and hearing on entering the senior 
school. If the child has to wear spectacles, 
the teacher must assume responsibility for 
their cleanliness and good condition and for 
their regular use. Anything which can be 
done to remedy a physical defect is hastening 
the achievement of the child, 

The work will be easier and more fruitful 
if children with similar problems can work 
in groups, but this is impossible until their 
weaknesses are discovered. While the teacher 
is giving attention to one group, the rest 
will occupy themselves with work which 


does not need help. There should be а 


practice period each day for every child 
until he can be left to read silently, for 
meaning. The practice of putting children 
in charge of groups is ineffective in this 
class; they must have the help of a specialist 
and the encouragement of the teacher. 


Reading round the whole class is equally | 


ineffective. In the normal class in the senior 
school, the percentage of oral reading 
should be very small in comparison with 
silent reading but, because of the problems, 
most children in the adjustment class will 
need to hear themselves read; the group 
work therefore has to be oral reading. It 


is advocated that audience situations should _ 


be used for the practice of oral reading; this 
is an intelligent method with normal children 
and can be used at intervals with the back- 


ward children. A group undertakes to read - 


aloud the incidents in a story, each child 
having a section which he reads and under- 
stands beforehand. The audience has no 


“ 


148 TEACHING IN PRACTICE FOR SENIORS 


books and the success of the reading is 
` judged by the comprehension of the class. 

As there is such a need to develop power 
to acquire word images, an exercise can be 
taken for a few minutes daily in visual 
concentration. The procedure adopted in 
the Decroly Schools (see The Decroly School, 
by Mdlle. Hamaide) is as follows: 

I. Keep a blackboard with a small curtain 
attached which can be drawn easily. 

2. Refer to the words which have some 
content for the children at the time, or to 
those which will occur in their books or ask 
for a suitable phrase. 

3. Write while the children watch, calling 
attention to characteristics of words. Length 
or shortness is remembered easily; the 
teacher should point out minor details but 
not too many. 

4. The children read a sentence or phrase; 
with the poorest group, a word is enough at 
the beginning. 

5. The children consciously concentrate 
on the written material for a few seconds. 
It is necessary that they make a real effort 
and also that they are not left longer than a 
few seconds or they will lose the image. 

6. The teacher will draw the curtain and 
the children will write as much as they can 
remember without any delay whatever. If 
they cannot proceed with one word, encour- 
age them to leave it and to write whatever 
they can remember of the phrase. Success 
does not depend on complete whole words 
only; praise should be given for parts of 
words, strokes and similar patterns. 

7. Draw the curtain for another concen- 
trated glance and yet another if necessary. 

8. It may be that only one section needs 
this specialised treatment, and these children 
can be helped in this way while the rest are 
at other practice. It is impossible to treat 
these children, with their wide range of 
ability and special deficiencies, as a unit. 
The exercise described is valuable if taken 
regularly and scientifically, if the children 
know why they are to do it and if they are 
interested to watch their own development. 

Flash card drill is indispensable, but the 


words must be arranged so that they ar 
different and not similar. First sets should 
be easier; this means that they should b 
nouns and verbs which have some pleasu:- 
able significance for the children; e.g., 1 

words met during a project or on an ехрсс! 
tion, those associated with games, swimming, 
handicraft or whatever is the enthusiasin 
of the moment. Outside interests mu 

certainly be used, words occurring in con- 
nection with football matches, motor racing, 
films, etc. A set of about ten is produced 
and they must be made by the teacher with 
reference to the particular class. The mo: 
satisfactory are printed with Indian ink and 
a parcel pen on stiff, white card. The letters 
should be 14 in. high. The words in a set 
must show distinct differences; e.g., aeroplane 
should be shown before news, and adver!:se- 
ment before city. Not only length but shape 
and pattern have to be considered. js 
each card has been named, they are expo: 
one after another in quick succession; {wo 
seconds is long enough for the child to react. 
The response can be given in a chorus some- 
times, but usually individuals answe: 


soon as they can recognise the word. ‘he 
teacher has to watch for the slowest and vive 
them extra practice with perhaps something 
which interests them still more. There are 


flash cards which cause amusement but 
result in a quick response. They are “Look 


and Do" type; e.g., a set which requires the 
group to do something with the hands, 
such as twist, shake, point, clap, etc. Another 
suggests more vigorous movement, such as 
jump, stand, sit, laugh, etc. The teacher can 
invent a number of these. The difficult 
groups are those common words which are 


a source of failure to so many with weak 
visual memories—up, though, from, was, 
saw, etc. A set can be made so that the 
children respond with the hands and associate 
the word with the movement, such as up, 
down, under, across, behind, and so on. 
Each new activity brings new words and 
phrases which should be clearly listed for 
reference and also entered in the home made 
dictionaries under the initialletter. When- 
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ever the language used is taught as reading 
material, meaning is attached which makes 
recognition quicker and builds up a working 
vocabulary and helps the children to read 
for the meaning which the word conveys. 

The method of "spelling out" is of little 
value except to occasional children who have 
already been mentioned as suffering from a 
degree of word blindness. There is, however, 
a place for every method in the adjustment 
class, and a mixture of them all and spelling 
aloud will probably be valuable on some 
occasions and with some children, but it is 
far less important than other methods. The 
place of phonetic teaching is also debatable. 
Those children who are partially word blind 
can associate sounds and letters and, if their 
speech is normal, phonetic teaching should 
be efficacious. It is not advisable to approach 
this form of teaching without an explanation 
to the children or they are confused between 
names and sounds of letters and sometimes 
fail to associate phonetics with the normal 
reading. It is a good plan to let them 
collect words which have a common sound 
and to write the word down to their dicta- 
tion. When a fair number have accumulated, 
encourage them to discover why they have 
had to do the exercise. It is usually an easy 
matter for them to realise that they were 
required to discover that every time they 
meet “a—r—” in a word, it will sound ar. 
The words then have to be listed and constant 
reference made during the reading practice 
period. Phonetics for most backward children 
are harmful as the practice of building and 
hesitating produces poor eye movements and 
the sounds themselves have no interest for 
the reader. 

II. The second aim is to train the children 
to derive meaning from the written word, 
to read for content; actually the only read- 
ing which is really reading. The writer has 
taught backward children to read perfectly 
with a method known as '' phonoscript " and 
their performance deluded many people but 
not their teacher. They read like automatic 
machines, and when the writer met them 
after they had been at work for two years 
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they told her that they still could not read 
properly. After a few weeks of evening 
practice on more intelligent lines, they read 
easily and for meaning. Senior boys and 
girls are often particularly difficult to teach 
to read for content because they have no 
intelligent interest in the subject matter. 
The complaint is made that easy readers 
contain babyish material which they despise. 
The remedy lies in the hands of the teacher. 
Let them read anything which concerns 
their hobbies and interests. Cookery books, 
catalogues, illustrated magazines, advertise- 
ments, football scores, directions for making 
things, newspapers and books dealing with 
their special hobbies; e.g., stamp collecting, 
homing pigeons, fretwork, etc. If, at the 


same time, they are learning a working. 


vocabulary of common words and can refer 
to the teacher when necessary, the interest 
carries them through the difficulties. They 
quickly remember words which have a 
pleasurable meaning for them. The best 
book for practice is the one which provides 
plenty of repetition of word forms, for the 
backward child requires more repetition 
than does the normal child. The book which 
introduces the fewest new words on each 
page, but contains interesting material, is 
also valuable. However, they are not 
absolutely necessary if other practice and 
supplementary reading material is provided. 
It is necessary to banish many difficult 
reading books of the type which is used 
successfully with normal children. 

A class bulletin forms additional reading 
material and creates the concept of reading 
to get information. This can take several 
forms and is usually written by the teacher, 
being taken over by the children as they 
progress. News of sports, matches, club 
meetings, outings, directions for individual 
work, references to interesting topical news 
and suggestions of good films at the local 
cinema are the kinds of things usually 
mentioned. If written daily, the teacher 
will find the pupils grouped round it as soon 
as they enter the room and those who are 
puzzled are taught by the others. Written 
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directions for practice work or other activi- 
ties suit the same purpose. In one class, 
there were a number of cards, clearly 
printed, called “job cards.” After an 
exercise had been completed the children 
were free to select a card, read the directions 
and then carry them out. They concerned 
the care of the school pets, handwork, 
drawing and practical exercises in weight 
and measurement. Arthur Gates in his 
book, The Improvement of Reading, explains 
devices for the direction of accurate interpre- 
tation. For instance, the pupil reads a series 
of directions which tell how to colour an 
outline drawing; e.g.: 

Colour the cat blue. 

Colour the cat black. 

Colour the cat brown. 

After reading a short story he is asked to 
solve such problems as, “Who got the most 
milk? ” 
The cat. 
The rat. 
The bat. 
“How did the little girl feel?” 
She felt sad. 
She was mad. 
She was glad. 

Individual children can undertake to keep 
cuttings on various subjects from newspapers 
and to arrange them for the classroom 
library; e.g., weather forecasts might be 
searched out and displayed on the daily 
bulletin. All should know how to use a 
newspaper and how to get information from 
it. Whenever information is needed by the 
teacher, the task should be undertaken by 
a pupil. They can search for addresses in 
the telephone directory, look up an index 
in a text book or consult a table of contents. 
They can be given such exercises as, “From 
your newspaper find the answer to the 
following questions": 

т. What does the paper cost? 

2. Find a grocery advertisement. Copy 
the names of six articles sold in a grocery 
shop. 

3. Find an advertisement under “Help 
wanted— male." 


4. What is the weather report? 

There are other interesting activities which 
not only call attention to reading content, 
but test the degree of comprehension. The 
following are examples from Education of 
the Slow Learning Child, by C. P. Ingram: 

I. Put a cross (x) on the sign that tells 
you to be careful: 


Give more | | Dangerous | | Fresh Eges 
xi | Ба т à 


2. Put a cross (x) on the sign for a public 

park: 

Fire Escape | | Keep off the Grass | [Кеер Out 
3. Put a cross (x) on the sign for an empty 

house: 

To Let | | Wet Paint | 


There should be a daily period for such 
training although the reading of bulletins, 
searching newspapers, etc., can be accom- 
plished incidentally when individuals have 
completed other tasks. The many opportuni- 
ties which arise for experiences which involve 
reading cannot be limited to a certain time 
during the day; they must be seized at the 
psychological moment and turned to good 
account. It is questionable whether written 
problems in arithmetic should be used at all, 
but when they are the teacher should con- 
sider that this factitive reading is part of 
their reading experience and should give 
help in providing a method of interpretation. 
Note-making from text books is unnecessary ; 
it is better to keep notes of actualities 
supplemented by facts discovered during 
expeditions and cuttings and pictures from 
catalogues and magazines. No classroom 
is complete without illustrated catalogues, 
and the teacher can devise many uses for 
them besides their endless value as material 
to browse over and for giving information. 

The class library.—Reading for enjoyment 
should have its place, and although these 
children will never be book worms or frequent 
visitors to the free libraries, they should 
know how to use books and in some cases 
an interest may be aroused which will be 
fruitful in the future. Some teachers have 
organised a corner of the room as a class 
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library and book corner which is cared for 
and administered by the more academic 
members of the class. It is especially attrac- 
tive with coloured shelves, a table and chairs. 
The books are varied and among them are 
the less orthodox magazines beloved by most 
children. The teacher will sometimes read 
aloud from them, choosing an attractive 
incident and then telling them where they 
can read from if they want to know more. 
This often results in a waiting list for a 
particular book. There will be books on 
construction to which they can make refer- 
ence and scrap books of items collected and 
made by members of the class. If there is 
an interest in this class library, it will be 
worth while to organise visits to the free 
library with explanations of the procedure. 
If the current literature for boys and girls 
is consulted, the teacher cannot help becom- 
ing enthusiastic for them to be able to enjoy 
these good things and will do everything 
possible to give them some interest in books. 

Reading and writing, companion subjects.— 


We began by commenting that writing and - 


reading cannot be separated in the adjust- 
ment class. The children cannot write 
English without having some knowledge of 
reading and without some facility in speech. 
Again, the subject need not be kept in a 
compartment by itself. Writing and reading 
are often better for being practised together. 
There are such exercises as, "Look up the 
'Help Wanted' column and find an adver- 
tisement you would like to answer," or the 
“lost” advertisements are consulted and the 
pupil selects one which he could answer. 
One class was warned a week ahead that it 
would be asked to write on “How would you 
spend 5s. on a day out?" Plenty of litera- 
ture was supplied so that the children could 
consult lists of excursions to the sea, pro- 
grammes of places of amusement, bus drives 
to interesting places in the neighbourhood, 
etc. They made their plans, learned to spell 
unusual words, some made a map of the 
journey and they all worked out actual 
costs before writing their account. These 
activities are examples of the two subjects 


aiding each other and the overlap which 
is bound to be a characteristic of intelligent 
teaching methods. 

Formal writing.—The teacher has to decide 
how much practice in written English is 
desirable for backward children. The Hand- 
book of Suggestions for Teachers recommends 
that “for most backward children anything 
like formal composition would be quite out 
of place. The aim of the teacher would be 
rather to get them to want to write, and to 
provide them with exercises in which they 
can see some purpose. Any interesting thing 
that they are doing or making may serve 
as a basis for simple written work." This 
advice is once more emphasising the need 
for the teacher to provide learning situations 
which appeal and motivate the need to write. 
Thinking of their after-school experience, 
it is obvious that they will require to be 
able to write a short letter and fill up official 
forms. 

There will be plenty of opportunities for 
writing to firms for catalogues, to travel 
bureaux for posters and booklets, to public 
bodies for information. Enthusiasm is 
aroused when there is a definite situation 
of this sort and there is also some purpose 
in attending to lessons on the form of a 
letter and the choice of the accurate word 
for the meaning. All the class should do the 
exercise unless they are quite incapable and 
the vote should be taken on a selection made 
by the teacher, the successful letter being 
sent in the writer’s own name so that the 
answer will be addressed to him. There will 
be occasions when letters of invitation will. 
need to be sent to members of another class 
to invite them to hear a play or to see an 
exhibition. Each pupil might choose a 
friend and make a programme for him and 
send his letter of invitation. If they are 
answered, there will be a splendid opportun- 
ity for reading to extract meaning. Some- 
times letters of explanation might be 
attempted or contacts can be made with 
the members of another class in a different 
district. Many classes have their own letter 
box and send notes to each other in a 
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legitimate way. The addressing of envelopes 
should be taught in this connection. There 
is no need to force situations or to provide 
regular exercises in letter writing; it is best 
to allow the activity when there is the 
definite need. As the children are nearing 
leaving age, it will be opportune to suggest 
that they should look up the advertisements 
in the newspaper and draft answers to those 
of the type they would actually like to 
answer. This might lead to answering other 
advertisements for articles to be sold, “lost” 
and "found," etc. It will interest them to 
make up their own advertisements. 

A good supply of unused official forms will 
be necessary for their practice in filling them 
up correctly. Here again is an instance of 
reading correlated with writing. 

Telegrams are interesting and valuable 
for an investigation in the use of the accur- 
ate word and concise directions. The puzzle 
will be to convey their message in a limited 
number of words. Actual forms should be 
used and a mock counter set up with assist- 
ants who undertake to count up the charge. 
The senders will, of course, check their own 
to see that they are not overcharged. 

The Suggestions for Teachers also considers 
that a class newspaper is a useful method of 
stimulating the interest in written English. 
There comes to mind a particular class 
which chose its own editor, business manager, 
advertising agent and cartoonist and then 
wrote advertisements, news items, original 
poems, jokes, crosswords, stories and open 
letters and handed them in at appointed 
- times, to be paid 14. per word if the contribu- 
tion was accepted. The contributors were 
most alert to see that the payment (card- 
board coins) was accurate and did not mind 
in the least if they were asked to rewrite 
their effort and present it in a tidier form. 
The teacher's part was to give instruction, 
suited to their level, on punctuation, the 
use of the paragraph, how to consult a simple 
dictionary for difficult spellings and so on. 
Another class undertook to produce a Christ- 
mas Annual on the same lines. The efforts 
were crude when compared with those of 


normal children but the achievement v 
very much appreciated and of great val 
to the children. 

Record keeping although concerned wi 
other subjects stimulates effort of this s 
Nature study observations should be reco: 
daily, briefly and accurately. Volunt: 
usually take turns each week and the reco 
are placed conspicuously where they ca: 
read by others. Their attention often 
to be drawn to them, for backward chil 
do not spontaneously notice. It maj 
useful to suggest here that observation 
discrimination may be encouraged by pictur 
collections which are classified and moun 
Each child might select his own prefer: 
and the teacher іп a poor district should 
collect magazines and papers from which 
cuttings can be made. The search for il 
trations calls their attention to detail 1 
causes them to be aware while they are cut 
of school. They begin to look for picti: 
at home and this simple device has 
effect of giving them eyes to see at lea 
one direction. Their pictures should be 
classified; e.g., a collection of aeroplane 
illustrations should be classified into var! 
models and something might be added :n 
writing to explain the differences. If thes: 
are kept in books or loose-leaf folders, they 
might sometimes be available in the library 
and the children should be encouraged to 
exchange or to explain their collections to 
each other. Weather records might be kept 
by other individuals and compared with the 
forecasts in the newspaper. These records 
should be investigated at the end of each 
month and a comparison made with the 
previous month and with the month of the 
preceding year. Gardening. records may 
prove interesting; e.g., the dates of the 
appearance of first shoots, the flowers, the 
fruit, etc. Country children will be able to 
keep short records of birds and wild flowers, 
the progress of crops and the harvest. Farm 
children will choose to write of the birth of 
young ones, the damage done by rooks, the 
date when the cows have to return to the 
barns for the winter, etc. 
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Diaries are kept by some classes. Each 
pupil has his own book into which he puts 
any details which he wishes to record about 
experiences at home or at school. They are 
often illustrated with sketches or newspaper 
cuttings and can be taken from class to 
class, They are not used in any formal way; 
the children fill them up during free periods 
or during the course of their formal practice 
work. Some make story books of their own 
experiences from which they get a great 
deal of satisfaction both because they have 
achieved and because it forms a means of 
expression, 

In many such ways written English can 
be encouraged. As far as technique is con- 
cerned, the children should write first and 
then their common mistakes should be 
dealt with by the teacher without any 
attempt to teach grammar. 


Spelling. 

The position of spelling. —There is no need 
to regard spelling as a separate subject; it 
can be thought of as the handmaid of written 
English and should be practised in close 
contact with that subject. The practice of 
giving lists of words to be learnt and tested 
without reference to the activities and 
special needs of the children will have little 
effect in the adjustment class. Printed 
spelling books are equally useless. There is 
actually no transference between words 
learnt by heart from arbitrary lists and the 
same words when needed in an actual 
situation. Real needs will arise during the 
writing of letters and diaries, in record 
keeping and writing news for the bulletin. 
Of course, there is no need to teach the 
unusual word which is required for one 
special occasion but those which are wanted 
fairly often should be made the basis of the 
spelling drill, Individual differences will be 
very marked; spelling often depends upon 
reading ability and it is unnecessary to give 
all the class drill in the same words. A plan 
was tried where each member of the group 
kept two books; in one was recorded the 
words which he knew, and in the other were 
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the words to be learned. Тһе latter were 
transferred in due course. It is better to 
emphasise the spellings which are known 
than to call attention continually to the | 
failures. If a person gets the idea that he | — 
is a bad speller, it is the hardest thing to —— 
convince him that he need not be and to 13 
get his co-operation towards improvement. > 

Suggestions for teaching.—On Monday, 
each child begins with the list of words in $ 
which he failed during the previous week; д 
i.e., those words he could not spell when ће | 
needed them in written English, The teacher 
will organise spelling drill periods and those ҮМ 
who need the words he has chosen (from а "Py. 
record kept during the previous week) will м 
come to the drill. This will be followed by wt 
individual study when they can learn them f- 
in any way which suits them. Swift tests 
are given again on Wednesday and Friday 
and individual study should continue until 
the necessary words are learned. The lists 
should not be kept long; a few properly 
learnt each week will add up to a consider- 
able number in the course of several years. 
The will of the children must be in the task | || 
and they should be encouraged to collect | || 
the spellings as they learn them and to find 
a plan of marking up successes. 

People vary considerably in the way they 
learn to spell. Some can remember the look | 
of the word; they often try. it out on scrap 
paper before writing to see if it looks right. 
Others have aural memories for words and 
spell it to themselves; they have to hear it. 
For some the motor response is easier; 
they learn by continually writing the same 
word. For this reason, each member of the 
class should be encouraged to use any way { 
he prefers and the teacher should devise a 
method of spelling drill which will help all м 
types. The following has been well tried and 
with success: 

1. The teacher writes the word, the class 
attends as he says it distinctly by syllables. " 

2. The children spell it by syllables, to , | 
themselves or aloud. c 

3. Close eyes and try to see each syllable 
as it is said. 


154 


4. Look again if the image is not pro- 
duced and try again. 

5. If still not clear, spell aloud letter by 
letter and try again. 

6. When clear, write thé word after the 
teacher has covered the copy. (Use the cur- 
tain suggested in connection with reading.) 

7. Compare with the correct version. 

8. Look again and rewrite if wrong. 

9. When correct, write three times without 
copying from oneself or from copy on the 
blackboard. 

Besides individual study after such drill, 
there should be opportunities for using the 
word in writing. When a project is in 
progress, there are common words which 
are constantly in use and plenty of oppor- 
tunities will come along. Words which are 
learned and not used tend to remain in the 
immediate memory and are soon lost. At 
intervals, there might be spelling bees and 
word-taking-and-making games, the selec- 
tion of words being made from those in the 
pupils’ own word books. Dictation as is 
often used is of absolutely no use in this 
class, but to warn the children that they 
are to have a passage to write wbich will 
contain some of the words they have learned 
is a test which might be used occasionally. 


Crafts. 

The handwork appeal.—The member of 
the adjustment class approaches nearer the 
normal child in motor ability than he does 
in any more definitely intellectual work. 
He enjoys the use of materials and the 
operations in the construction of an article. 
At the same time he has not the ability of 
the intelligent child who is also interested 
in practical work and he is not capable of 
following a systematised course which in- 
volves reference to directions and charts. 
He will also take longer than the normal 
child to acquire simple skills, and the work 
must be graded in easier stages than for the 
ordinary child. 

It is essential that handwork should have 
a conspicuous place in the curriculum, for 
the manipulation of materials and tools 
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during the creation of any object provokes 
that thought which the dull child cannot 
use on an abstract plane. The child thinks 
about the job, plans, considers what to do 
when things are not quite straightforward 
what materials he shall choose next, cic. 
If these processes are analysed, it will be 
obvious that imagination, judgment and 
reasoning take place in a mind which is 
slow to use these mechanisms unless they 
directly concern a personal problem, and 
handwork is in the nature of something 
deeply personal. Like the normal child, he 
loves to do and to make; when he can pro- 
duce a finished article he not only has the 
satisfaction of creation but he is assured that 
he is not so different from others. he 


handling and manipulation of materials is 
in itself a widening influence; once a child 
has worked in clay or wood he does not 
forget their properties and continues an 


interest in anything which concerns ‘heir 
production and in articles which are : ade 
with them. It gives him a subject on which 
he can talk with some show of authority. 
Later on in life, he will be likely to make 
use of his knowledge and will select a hobby 
which involves the skills learned at school. 
Several new blocks of workmen's flats are 
now equipped with workshops in the base- 
ments where the men can carry on their 
hobby and make useful objects for the home. 

Success and failure—There has already 
been some mention of the need for movement ; 
handwork supplies opportunities for activity 
of the body and is therefore valuable in that 
way. The training to use the muscles, to 
manipulate skilfully and to subdue the 
material to serve the purpose, are important 
lessons which occur during manual training. 
If used in its fullest sense, handwork is the 
means of linking together the more formal 
subjects of the curriculum and giving them 
meaning. All handwork should bear closely 
on the other work, but particularly on 
mathematics. 

A warning must, however, be given. 
Handwork has little of these advantages if 
taught mechanically. In the past, teachers 
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have been glad to set the dull child to work 
on a piece of mechanical handwork and to 
feel that at least he is getting on with some- 
thing and looks concentrated and will not 
get into mischief. Raffia and other simple 
weaving, plaiting, knitting, are among the 
mechanical types of work and of these Dr. 
Burt writes that “they tend to be merely 
mechanical, and where no controlling pur- 
pose is involved, so far from keeping the 
mind busy [this work] merely leaves it free 
to day-dream; it acts not as a stimulant but 
as a soporific. . . . Its direct educational 
value is negligible." The Board of Education 
in the pamphlet on the Education of the Back- 
ward Children writes, “In the past it has been 
the custom among some teachers to rely upon 
routine occupations of a monotonous character 
to fill the space allocated. in the time-table 
to practical work. Such work showing as it 
does little or no progression in difficulty and 
little or no power to exercise the wits of the 
children cannot be educationally justified.” 
On the other hand, the usual course in 
a senior school craft is too difficult for them; 
what is needed is a special course designed 
in close contact with the rest of the curricu- 
lum which will allow for varied and gradual 
progression and for a fairly high standard 
of execution and finish. It is not a case of 
slowing down and easing the ordinary course, 
but actually a course taught by methods 
specially adapted to backward children. 
Suggestions for а course.—The pamphlet 
referred to in a preceding paragraph also 
emphasises that all backward children should 
have their full share of instruction in the 
domestic subjects and the handicraft rooms 
and "perhaps even more so in gardening." 
But the courses in both domestic science and 
woodwork or metalwork must be graded to 
suit the backward child and yet he must 
still be occupied with tasks which are inter- 
esting and worth while to him. These 
courses are liable to become stereotyped, 
and insufficient adjustments are made to 
suit the requirements of individuals and 
groups. They should be governed by psycho- 
logical principles and the educational ideals 
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which the class teacher who undertakes the 
adjustment class is trying to practise. It 
is an easy matter to take manual subjects 
as a course of collective lessons, but this must 
beavoided. Each child should choose his own 
task, thereby setting his own problem; each 
should work with the minimum of help and 
judge his own achievement by the final results, 

This last point applies to handwork which 
is taken in the classroom by the teacher. 
Work which is dictated at every step leaves 
no chance for the practice of thinking, 
reasoning and judgment. Various techniques 
have to be taught and then the pupil should 
be free to use some initiative, to make what 
he wants with a choice of materials and 
design. It is not necessary for every child 
to do the same sort of thing. The classroom 
of the backward children should be equipped 
with tools and materials rather than with the 
traditional stationery and text books, and 
each child should be allowed to choose what 
things he shall make and with what materials. 
They may be simple but they are worthy 
if they involve the solution of some concrete 
problem; the solution, of course, being the 
child's. The teacher is needed to act in an 
advisory capacity when referred to or when 
the pupil can go no further alone. Even 
then the teacher tries to stimulate him to 
think so that the next suggestion or the 
final solution comes from him. The selection 
of materials is in the hands of the teacher 
and, if suitably chosen, can stimulate thought 
and suggest possibilities. Things which are 
seen often suggest ideas. Properties and 
scenery for dramatic performances, seats 
and fences for the garden, wheelbarrows 
and rabbit hutches, rugs, games and toys 
for an infants' school, towels and bags for 
use in their own classroom are the kind of 
thing the children will enjoy. Toy theatres 
and puppets are excellent from a creative 
and emotional point of view and both can 
be easily worked in close connection with 
the primary subjects. No classroom should 
be without a good supply of clay, kept in 
good condition. There will also be the 
numerous repairs which can be undertaken 
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by the class, the linen from the staff room, 
the loose handles, broken apparatus, the 
toys from the nearest nursery school, etc. 
When individual records are kept, they can 
be made by each child. One can easily 
imagine that the type of handwork growing 
from some such practical need receives the 
greatest attention and calls for a considerable 
degree of careful execution. 

Units of work or projects may be developed 
to provide opportunities for handwork which 
not only is valuable in the ways already 


_ mentioned but which also serves to interest 


the child in ideas about art and work in the 
world around and in the use of raw material 
as well as the interdependence and co-opera- 
tion of workers. One group was taken to 
watch builders at work and studied the 
development from day to day and also began 
its own house in the playground. There were 
lively discussions on the value of materials, 
the manufacture of composition substances, 
and the relative values of different forms of 


- lighting which resulted in talks on the 


history of lighting and an exhibition visit. 
The principle of central heating was investi- 
gated with the help of the school caretaker, 
who organised conducted tours over the 
school and explained how the classrooms 
were heated, the cost of fuel and of cleaning. 
Some of the class reports of this project 
were made for the school newspaper. 

The habits which teachers inculcate in 
their pupils through handwork are still 
applicable in the adjustment class. They 
should learn to work neatly, care for tools 
and use them skilfully and independently 
and treat materials economically. 


Mathematics. 

Grouping the children.-—Weakness in this 
subject is more pronounced among senior 
girls than senior boys and there are many 
cases of children who are backward in no 
other subject but arithmetic. If intensive 
work in the adjustment class fails, the 
trouble is possibly emotional, and psycho- 
logical help is needed. 

At the beginning, it is necessary to dis- 
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tinguish between the child who is backw 
for physical, psychological or other reas 
except dullness. These again should 
separated into groups of backward | 
who try and those who do not. Fo: 
former, “a revision course is nece 
which aims at reasonable facility in sir 
calculations with small numbers and a 
knowledge of weights and measures but 
to deal with large numbers or difi 
problems" (Board of Education Pamp! 
The backward ones who have lost int 
or who are bored are more difficult 
approach. They want an entirely new | 
of view. It is possible that they might 
this in the approach which is made t: 
work for dull pupils and later they y 
advance and join the other section. 

For the dull children, there will һау ) 
be a separate scheme and special meti: ds 
of teaching. A real appreciation of nun 
is very hard for these children. y 
elementary facts which the normal ld 
comes across and assimilates in his еуегу- лу 
life pass by the dull one and he has t: 
awakened to the knowledge of their sig 
cance. The teacher should realise thcir 
many limitations. They can understand by 
observation and using the rules in conc; 
situations but they cannot realise these 
situations when they are described in word 
Their power of visualisation, already men- 
tioned with regard to reading, may be slight 
and their imagery is poor. They cannot 
concentrate for the same length of time so 
that a lesson should never be longer than 
thirty minutes, unless there is practical 
work to be done. They take longer to grasp 
a rule and need several explanations; they 
then take longer to memorise it and must have 
revision practice at short intervals in order to 
retain the new skill and fresh knowledge. 

Mechanical mumber.—We shall first con- 
sider mechanical number; i.e., the four 
fundamental rules and money. It is best to 
begin from the individual child's level, 
however low it may be. Each child coming 
from the junior school should be tested to 
find what he can do and the teacher must 
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not be afraid of going back far into the 
elementary rules. Blockage sometimes begins 
at some trifling misunderstanding which no 
one has cleared up. There will probably be 
almost as many stages of achievement as 
there are children in the class and for this 
reason it is advisable to use a simple assign- 
ment plan for the mechanical work. Do not 
be in a hurry to teach them; they will 
probably be bored with arithmetic and feel 
they are hopeless. The results they have 
achieved in the past have so often been 
incorrect that they have lost confidence in 
their ability to do arithmetic correctly and 
have floundered through their course with 
à steady increase of mental instability, It 
remains for the senior school teacher once 
more to create in them a feeling of power 
that they can do something right. They 
have probably not understood accuracy; 
i.e., that a number of answers are absolutely 
correct and that they are capable of produc- 
ing them correctly. It is more often a case 
of getting something down which they hope 
will satisfy the teacher enough to get a 
right mark. Let them practise the stage 
which they can do and make their books 
(to measurement) for the record of scores. 
This mechanical number is boring unless 
they have a purpose and can see in some 
tangible form how they progress. 
Apparatus and assignments.—When they 
have more confidence, the children can be 
introduced to the next stage which, if 
possible, should be taught to groups on the 
same level of attainment. Every classroom 
should be provided with materials for 
practical work and apparatus for the demon- 
stration of process besides a supply for 
individual use, Whatever can be used to 
appeal to the visual or manual faculties 
should be introduced when teaching. Large 
tens of beads on wires, a chain of beads in 
two colours for division, cardboard coins and 
counters, small abaci, a pair of household 
scales and weights, steel tape measures, pint 
measures, large clock faces are among likely 
equipment. When a group has appeared to 
understand the new process, the children 
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will be given apparatus if they cannot. get 
the answer immediately, but will discard 
it as soon as they can work the example 
easily. A score should be kept by each 
child, who must compete with himself; the 
next assignment will depend upon his success 
with the previous one. Of course, they 
consist of quite simple lists of easy examples 
without words, which can be worked swiftly, 
Absolute accuracy in the writing down will 
facilitate correct working. Large numbers 
should be avoided at all costs. Teaching 
should be measured by what the child can 
learn to use and the number concepts of 
these children will be very limited. The 
teacher will find it best to make his own 
assignments and practice cards for there 
are no ordinary text books suitable for each 
particular group. In fact, one cannot be 
written for backward children for no single 
one would meet the needs for each environ- 
ment and all the degrees of difficulty. Added 
to which, there is the question of 

and the extraction of meaning which is the 
greatest problem for these children. While 
they are deciphering the words and puzzling 
over the method, fatigue overtakes them and 
they give up or hazard something instead 
of performing the process. 

Application to ordinary life.—The question 
of measurement; ic, quantity, amount, 
size, distance, space and time, must be 
considered as problematic arithmetic for it 
will profit them nothing if they can talk 
glibly about tons and bushels and not know 
what is represented by the facts they deal 
with. Problems are vital; most of us use 
arithmetic in life only when we need to 
solve a problem of our own. It is the applica- 
tion of mathematics to problems which the 
dull child finds so difficult and yet he will 
have to use numbers in situations out of 
school. Many children fail to connect school 
arithmetic, and the problems which they 
solve themselves, in their play, shopping 
and travelling experiences. The teacher's 
function is to teach the children to apply 
their mechanical arithmetic to meet the needs 
of an ordinary life carried on in a simple 
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environment; to give meaning to mathe- 
matics. Abstract number problems must be 
eliminated and others introduced which are 
in close contact with the actual experiences 
of life. Fundamentally, arithmetic is partly 
a social science and for the type of child in 
mind this is the only aspect which matters. 

The following is a list of practical situations 
which might form a basis for problem work. 

1. Estimation of cost of Christmas party 
for one class, for a school, for a family. 

2. Estimation of value of time spent on a 
job. 

3. Keeping scores of games. 

4. Reading temperature graph. 

5. Records of difference in temperature, 
a.m. and p.m. 

6. Cost of school milk over various periods 
for one child, for a family, for a class. 

7. Finding gain in weight over previous 
month. 

B. Finding differences in age, calculation 
from one birthday to another. 

9. Finding difference in heights. 

10. Bills for purchase of clothes, food, 
furniture and tools. 

ті. Payment for travelling; e.g., bus or car 
to and from school per week, month, term. 

12. Cost of amusements for family, or for 
one during a year, a month, a week. 

13. Cost of insurance stamps. The prin- 
ciple of insurance, cost per month, etc. 

14. Cost at so much per day of losing time 
through sickness. 

15. Cost of postage, parcel post, telegrams, 
postal orders, licences, registered post. 

16. Money saved over varying periods of 
time, the accumulation of interest in Post 
Office Savings Bank. 

17. Cost of school equipment. 

18. Simple household budgets (boys and 
girls). 

1g. Extra cost of payment by instalments. 

20. Reading time-tables, finding gain in 
time by express, and record breaking engines. 

21. Innumerable bills and comparisons 
from catalogues. 

22. Time books. 

23. Laundry lists. 


` TEACHING IN PRACTICE FOR SENIORS 


24. Cost of repairs of shoes per fam 
extra cost over home repairs. 

25. Cost of large quantities and 
saving over small amounts; e.g., sa: 
flour or potatoes. 

One could continue to enumerat 
possibilities but conditions in each dist 
vary and the teacher will make his 
lists. The neighbourhood prices and 
habits of buying amongst the parents mu 
explored. It is a good plan to keep p: i 
books where the various types аге enter 
e.g., a specimen household budget is wo 
out and then the pupil compiles a number 
of original ones for various sized fan 
When catalogue prices are used, they n 
be cut out and pasted at the head of the 
page and then bills worked from them. Tool 
prices will interest boys and clothes will 
perhaps be more popular with the girls 

Connection with activities —Examples 
which occur in manual training, gardening 
and domestic science should also have a 
place in the problem book. This will involve 
measurement and cost and, if worked closely 
with the rest of the curriculum, many 
excellent opportunities will be used in the 
service of arithmetic. Seed catalogues can 
be written for by members of the class 
quality and prices compared, orders compiled 
and posted, later on to be checked and 
the result of sales recorded to ascertain any 
profit. Patterns and prices of dress materials 
сап be written for and a choice made by the 
girls, the cost of each article being worked 
out from catalogued prices. Every oppor- 
tunity afforded by the social life of the 
school should be used, and the accounts for 
out-of-school activities should be the respon- 
sibility of the members of the adjustment 
class. They might also be responsible for the 
milk scheme in operation in their depart- 
ment, for its distribution and the collection 
of “empties” as well as the balance of cash. 
Tf a class effort of any description happens 
to be in progress, they should undertake any 
book-keeping which has to be done. One | 
class bought a small printing press. The - 
money was advanced to the children and by 
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a series of efforts; pelt erae 
and sale, and a lantern performance for 

classes, the debt was repaid. Ia this coe al 
the accounts were kept by members of the 
class. In some districts tuck shops are allowed 
and these afford practice of easy book-keeping. 

The Industry Book.—There із also ап 
idea known as "Industry Book” keeping. 
In a country district, this would take the 
form of a farm book in which various mem- 
bers of the group enter such costs as gathering 
and marketing, the price of pigs and the 
consequent profit of the sale of litters. Dull 
children who live on farms are su 
well informed about these details and the 
interest should be canalled into the service 
of arithmetic. Profits of poultry keeping 
are also suitable subjects. In cities, the 
" Industry Book" records the profit on jobs 
such as carrying papers, minding babies, 
going errands, helping at market stalls, etc. 

These problems will be discussed verbally 
and then used as data for original work, but 
if it is necessary to give a written problem 
it should be stated directly with the minimum 
words and within the reading vocabulary of 
the class and be true to the current number 
of facts in like situations. 

Problems in measurement can be dealt 
with similarly. The child must experience 
the measures in concrete situations so that 
by comparison and association he will know 
what is meant by the facts he deals with. 
For instance, he should know how much 
bulk a ton represents by observation of the 
load of so many trucks delivered at the 
school, and he should know the height of 
the school or flag mast and must be able to 
compare other heights against it. By 
directed observation of this sort, concepts of 
measurement are built up to which he will 
be able to refer. 

Short cuts —For those who find mechanical 
work an obstacle when working out their 
own problems, a ready reckoner will be 
useful. “A ready reckoner may be used by 
the children who are unable to make the 
necessary calculations with reasonable ease 
and accuracy, since an acquaintance with 
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Conclusion.— This brief outline of possible 
methods with the backward child follows 
those which are advocated by educationalists 
and psychologists. It falls, however, to the 
class teacher to put them to the test in 
actual practice, to add and to modify. The 
old idea that the more backward the child 
‘the more “grind” there must be, is exploded 
and the new methods are full of interest for 
teachers and pupils. The work will not be 
dull and, although it will not bring quick 
results, there will be satisfaction and reward 
in watching the steady growth of confidence 
and independence which will come through 
profitable activity. To save boys and girls 
from despondency, even delinquency, is no 
mean achievement. 
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THE LEAVERS' CLASSES 


A BOYS' SCHOOL 


IN AN INDUSTRIAL 


AREA 


Introduction.— The groups of lessons under 
this heading are designed to give assistance 
in solving some of the problems which are 
peculiar to the highest age group of the 
school. 

It is assumed that the children are passed 
into a special class at the beginning of their 
last year, or, if the size of the school will not 
allow a whole year, at the beginning of 
their last term as schoolchildren. 

The special aims and the suggested scheme 
of work have been built up on the knowledge 
that the child, on the day after he leaves 
the class, will be pitchforked into industry. 
"Pitchforked" is used intentionally, for 
convention, ignorance and economic demands 
of home unite to thrust most children 
through the nearest unlocked workmen's 
entrance. 

This sudden transition from school to 
industry holds great dangers because of the 
gulf which separates the two. 

Life in school is communal; isolation is 
avoided in all activities. Moral and spiritual 
values are placed before materialism. The 
background is of the past, ideals and 
philosophy of bygone generations being 
given through literature, art and music. 
Mathematical and scientific facts are not 
given unless they have been subjected to 
the test of years of application. The boy 
is encouraged to develop; every avenue of 
his capabilities is explored to bring out 
the best, irrespective of its material value. 
He is made to feel that the successful 
completion of a task is worthy of congratu- 
lation. Authority is elastic, personal and 
sympathetic, and assistance is always at 
hand to ease the burden of responsibilities 
should they prove too heavy. Physical 


welfare is constantly watched, unhealthy 
habits checked and personal rivalry is 
never allowed to reach a point where it 
might hinder another. Leisure hours are 
linked with school life, and home shelters 
him. It is a life of absorption, of room and 
freedom for development, of companionship 
and goodwill, and above all, of safety. 
The life in industry is starkly individual, 
with everyone intent on earning his own 
living. In return for a weekly pay envelope, 
industry demands certain labours of mind 
and body. The demand is well defined and 
urgent; nothing less will suffice, nothing 
more is expected. Industry never refers 
to moral and spiritual values because they 
are looked upon as a person's private 
business. The philosophy of the life is of 
the matter-of-fact present and any thoughts 
which can be spared from this must be 
directed to the future. Skill at the job is 
the only talent to be fostered; others must 
be suppressed until the whistle has blown. 
Successful completion of a job is no longer 
a matter for congratulation; it must be 
an unnoticed habit. Authority is hard and 
impersonal, making no exceptions and giving 
no quarter. Heavy responsibilities must be 
borne unaided; a cruel rivalry is always 
present, cruel because one may climb only 
over one's fellows. Habits are ignored and 
physical welfare watched no farther than 
the carrying out of the job. The day has 
no longer any unity, work and leisure | 
being prisoned in separate compartments 
which must never be opened together. 
Even home life has undergone a change. 
Economics of food and shelter are discussed; 
those wishing to keep their feet under the 
table are expected to put their share on it. 
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Parents and friends are powerless to assist 


in the new difficulties. 

It is a life of rendering full return for 
receipts, of narrow efficiency in one direction, 
of throttled development elsewhere, of 
isolation, of individual effort in the teeth 
of jealous fellows, above all, a life bereft 
of any sense of security, with every hour 
charged with the fear of the consequences 
of inefficiency. 

The general aim of the leavers’ class may 
be stated as an attempt to throw a bridge 
across the gap between the two lives, a 
bridge which is a separate entity but having 
its approaches springing gradually from 
both sides, a bridge so designed that at any 
given moment those crossing are able to 
see whence they came and whither they are 
bound. In practical terms, this means a 
rounding off of school life and an introduction 
to post-school life. 

As post-school life is a matter of some 
sixty years, it is necessary to narrow down 
the front to something within the scope of 
a year’s or term’s work. It should consist 
of daily work, daily social intercourse, and 
daily spiritual needs. Introduction to these 
three will mean that the boy will leave 
school knowing what daily work is and 
what implications go with it, knowing how 
much his future happiness depends on his 
relations with his fellows and knowing 
that no character has stability unless certain 
principles of conduct are firmly rooted. 

The class has a tradition of its own. The 
very fact, that it is composed entirely of 
leavers, sets it apart from the rest of the 
school. Although at the "awkward" stage, 
the idealism of the adolescent is making 
a tentative appearance and, with a little 
guiding, fastens on to the idea, ''This is 
where we begin to be men". From such 
an idea to a code of things a fellow does 
and things a fellow never does is not an 
impossible step. 

The process of putting away childish 
things is encouraged at every possible 
opportunity. Self-reliance, self-control and 
adaptability in attacking difficulties are 
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expected from everyone, and failure to 
show these qualities or thoughtless brea! 
of the code brings relegation to one of the 


other forms. The worst crime on the sheet 
is the wasting of time, either one's own or 
another's. Personal responsibility is un- 
escapable. For this reason monitors, class 


prefects and the like are banished to 


oblivion. Pens, books, papers are looked 
upon as tools with which work has to be 
done, and everyone must see that his tools 
are to his hand to enable him to do his 
five and a half hours a day. 

Tasks are varied but worth while; no boy 
is ever put on a footling job merely to keep 
him occupied. Although there is variation, 
each boy has his share of those which he 
considers unpalatable or irksome, and no 
excuse is allowed in explanation of work 
unfinished within a reasonable time. This 


means that Tom Jones, so clever at drawing, 
is not allowed to escape his daily ration 
of stocks and shares. 

Relations between boy and teacher are 
not quite the same as in other classes. The 
teacher is found to be less of a willing 
help in time of trouble and more of a critic 
of results, very intolerant of anything less 
than an hour's work in sixty minutes and 
very apt to answer, “Find out," to the 
appeal, “Please, sir, how do I do this?” 
The old friendship is there, but it is more 
personal, due to so many private and 
confidential chats when doing part of a 
practical job together, and to the teacher's 
readiness to give point to manly qualities 
by treating the boy as something of a 
companion whenever he displays a more 
mature outlook. 

One of the first things a boy must decide, 
after talking things over with his parents 
and teacher, is the kind of work he thinks 
would appeal to him. A careful note is 
made of this choice and of any subsequent 
change of mind. Once he has definitely 
decided, his work is so arranged that he 
finds himself constantly reminded of his 
decision. No attempt is made to teach 
him how to do the job, but he is given 
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opportunity to learn what the job is and 
the atmosphere surrounding it. 

The familiar background of the past is 
not so apparent in the teaching, boys being 
led to think and work in terms of the 
future. 

The teacher's preparation for the work 
of the class must of necessity traverse 
unfamiliar ground, but it need never be 
laborious. He has to introduce the boys to 
life's daily work. In order to do this he 
must be familiar with all the industries of 
the district, a task very much lighter than 
it appears at first glance. Every district 
has one or possibly two central industries, 
whilst the others cluster round with their 
roots in the centre and have much in 
common. If a thorough study is made of 
the central industry, the others, being more 
or less complementary, are easily grasped 
with little additional study. In addition to 
actual processes, the teacher should gather 
all the trade terms he possibly can and 
form an accurate estimate of the conditions 
under which the processes are carried out. 
His estimate should be in terms of the boys - 
who are to step among them. The com- 
mercial library of the town, together with 
the non-fictional boxes of the county library 
will provide all the books necessary to cover 
the industries. 

Reading should be supplemented by actual 
contact in the workshops. This may present 
some difficulty as industry does not welcome 
inquisitive strangers, but no firm will close 
its doors on an honest attempt to assist 
their future employees. An interview of ten 
minutes, or a carefully worded letter explain- 
ing the purpose, invariably secures the 
desired permission to visit. Once inside, it 
pays to waste nobody's time and to work 
quickly, for this will probably earn an 
invitation to repeat the visit. 

In addition to watching processes, the 
visit can be utilised to study the atmosphere 
of the workshop and the toll, physical and 
mental, that the various operations exact of 
the men, and whether the organisation offers 
opportunities to beginners. It is not always 
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easy to judge the strain on a workman, 


аў. 3 


The furnaces of an ironworks on a hot > 


afternoon appear to offer the worst possible 
conditions, yet work at these is far less 


exacting than some jobs in a mass-production 


factory. It is helpful to linger at the gates 
of different works at the end of a shift, 
studying the men's bearing and energy as 
they leave. 

The greatest help in preparation comes 
from the workmen themselves. They are 
quick to seize an opportunity to teach 
something to a teacher, and a suggestion of 
a desire to sit at their feet will be enough to 
persuade them to talk about their jobs. 

To this knowledge of the local industries 
the teacher adds a sound grasp of the social 
life open to the elementary school boy who 
is making his way to the twenties. Young 
peoples' clubs, guilds and associations prove 
mines of information about their games, 
hobbies, flirtations, home conditions, ambi- 
tions, codes and etiquette. These are the 
hammers which will forge the social character 
of the boy who is to leave school. 

As his insight into the boy's future environ- 
ment accumulates, the teacher becomes more 
and more conscious of the necessity to give 
him some lasting moral stiffening, and 
thereupon decides on a few salient points to 
drive home in such a manner that they will 
hold fast even in a world where the dis- 
honest steward and the girl who says, 
"]'m no angel" are waiting to introduce 
themselves. 

One rather painful part of the teacher's 
work is the tearing aside of some of the 
delightful illusions of boyhood, but he 
forces himself to do it, knowing that his 
hand is more gentle than that of the workman 
who is to show the boy his job. 

From Monday morning to Friday <after- 
noon the teacher fills his room with the 
atmosphere most suited to develop the 
characteristics every boy needs in the grim 
struggle ahead—self-reliance, self-discipline 
and an uncompromising fighting spirit. 


Further details of the aims of the class | | А 


аге to be found under the various subjects 
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given, and these general notes may be left 
summarised :— 

1. The function of the leavers' class is to 
bridge the gap between schoolroom and 
workshop. 

2. The aim of the class is to introduce 
each boy to industrial and social life. 

3. The test of the class is the number 
who leave it and pass into a sphere in which 
they give of their best—happily. 


The curriculum.—As the class is to be a 
bridge which is a separate entity, it follows 
that the time-table will have features peculiar 
to itself. These features will vary consider- 
ably to meet the claims of district, school 
traditions and local standards of life, so 
that the accompanying table must be regarded 
merely as an example:— 


y 9.30 IO II 
Mox Bible s 
Reading 
Tures. | Christianity | EP 
at Home "B 9 
= ES E Ф | 
| WED. Christianity е B 
at Work v "8 
å LECTORES = H 
THURS. Christianity 5 оыс) 
| at Play ША | 
Fm. | Bible | | 
Repetition 
Although plain, the table is elastic. 


Practical work, for example, may on occasion 
be stretched across a whole day. Daily 
work, daily social life, spiritual needs,— 
each has its place. 
en the elasticity is exercised it may 
serve to heighten the monotonous effect of 
the whole table, but this is a gain rather 
„than a detriment. It must contain long 
periods if it is to approximate industrial 
time-tables. In a short time the children 
will be forced to spend eight hours a day 
at a machine or addressing envelopes, and 


I2 4.30 І 
ENIS S 
Industrial Processes Dramatics 
| Practical Work 
р I 
B 
8 Industrial Processes 
o 
8 | | y 
| Practical Work 
Industrial Processes Music 
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it is to their advantage to begin to Ж 


apply themselves to one task over longer | 
periods. 

The reliefs which appear, 
drama, are given by design, meagre space 
at the end of tiring days, for it bears close 
relation to the time and place for such 


activities in post-school life. History, geo- | 


graphy, art, science, botany, have all 
disappeared as separate subjects, just as 
they will vanish in the future, cropping up. 


only as part of a job, in reading or in general | 


conversation. 


In addition to monotony and narrowness, - 


a definite lopsidedness is apparent. This | 


also approximates the future which holds | 


an overweight of toil and an underweight of 
relaxation for the boy. 


The time-honoured break for recreation _ 


3.30 


is missing. A minute may be used to obey 
the calls of nature, but class work goes on. 
To carry on whilst listening to the shouts 
of freedom in the playground is good pre- 
paration for the transition of long hours and 
working on Saturdays. 

The absence of organised games, swimming, 
gardening and optional periods does not 
mean that such activities are no longer 
encouraged. They are encouraged more 


energetically than ever but the time given | | ; 


to them must be taken from the boy's leisure 
hours, and he must organise them and carry. 


music and | 
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through without the teacher's leadership, 
just as he will be forced to do in the 
future. 

The aim of the religious knowledge periods 
is to concentrate on the teaching of Christ 
in the atmosphere of workshop, home, and 
social life. To see Him not as a village 
carpenter's assistant, but toiling in a modern 
factory, to use His life as a guide for conduct 
towards relatives and friends and to drive 
home a few pegs to which the boy can 
cling for steadiness under the impact of the 
new life with its labour, its vicious and subtle 
sexual experiences, its dishonesty and 
demands for sacrifice, The fifteenth psalm, 
the Commandments and the parable of the 
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worth the trouble of driving. 

The extra ten minutes added to the 
physical training period is to allow for 
short talks and discussions on physical 
matters and personal hygiene. It also pro- 
vides opportunity to stress the commercial 
value of an attractive personal appearance 
and to point out how this depends almost 
entirely on right habits, scrupulous care of 
the body and the applications of corrective 
exercises and games when daily work is 
against balanced development. As the boys 
are completely unaware of the importance 
of such points the time allowed will not be 
found excessive. 


PRACTICAL WORK 


NTRODUCTION to industries by means 
of practical work in school hours is 
perhaps the most interesting method both 
for teacher and scholar. Whatever practical 
work is selected, it should, in the first place, 
further the aim of the class, which is to 
introduce the children to life ahead, or, more 
particularly in this case, to industries. 
Handwork and crafts as we know them in 
school are not sufficient, for a craft is an 
end in itself, almost insulated from the rest 
of one's activities. It is a relief from the 
necessary daily occupations, ministering to 
the desires of those portions of the mind 
which are starved by the ordinary day's 
work. The aim of a craft is perfect creation, 
and efforts which fall short of this are 
deemed a failure, while the whole atmosphere 
surrounding it is suggestive of the privacy 
of one's home or garden shed, far removed 
from the hurly-burly of industry's work- 
shops; all of which renders a craft in- 
appropriate for the purpose of the leavers' 
class. 
At the same time, completed work should 
have a definite practical value. It should be 
worthy of serious treatment and should not 


be merely a footling pastime; it should 
call for serious consideration from the most 
scatter-brained individual in the class, 
demand thought and preparation outside 
School hours, be big enough to form a topic 
of conversation between a boy and his 
father, and progressive enough to ensure 
lasting enthusiasm. In addition, the work 
should embrace, in one scheme, some small 
part of as many local trades as possible, 
introducing methods and materials obtaining 
in these trades. Some part of the scheme 
should be within the scope of every child 
in the class, calling for the use of brain as 
well as hand, and not rigid enough to 
prevent it bearing the marks of the indivi- 
duality of those who work upon it. 

Finally, whatever is chosen should lend 
itself to small groups working under leaders 
and should also give practice in costing, 
purchase of raw materials, book-keeping, 
mechanical drawing and the dozen other 
tasks which are attendant upon the pro- 
duction of any article in industry. 

The best way to give all these considera- 
tions full scope is to embark upon a class 
project. The nature of the project is essenti- 
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ally а matter for each individual teacher, 
but there are some points common to all 
which may be mentioned. 

Projects cost money and as his class is 
one of hundreds with equal claim upon 
the local education authority, the teacher 
will usually find his share falls short of his 
needs, If, however, he takes the class into 
his confidence and sets before them the 
financial position, ways and means of filling 
the gap between income and expenditure 
will be suggested by the children. Such 
ways include a weekly school magazine, 
sale of photographs by the camera club, a 
class tuck shop, repairs to bicycles and a 
percentage of the sales from the garden. 
Moreover, tradesmen are usually willing to 
stretch a point when purchases are being 
made. When the class tackles its own 
financial problems the effect is apparent 
and is far beyond the paying of bills. No 
one has greater pride in his proprietory 
rights than the boy of fourteen, and the fact 
that some of the materials have been bought 
with money he raised is sufficient to keep 
his interest and enthusiasm sizzling through 
the term. Nor could the work have better 
protection than, “Be careful, that costs 
money!" from the lips of an irate leaver. 

Co-operation with the woodwork and 
metalwork rooms is almost an essential. 
The teacher finds his work halved if he has 
access to their tools and assistance. He 
cannot, however, expect co-operation unless 
he exercises the greatest care with every- 
thing borrowed and takes the instructors 
into his confidence regarding his plans. As 
a general rule, no tool should be borrowed 
unless the teacher is familiar with it. 

'The policy of solving problems as the work 
proceeds is not recommended; in every 
case the teacher should have a technical 
knowledge sufficient to deal with the main 
lines. Such knowledge is always to be 
found by those who seek from books, friends 
and workmen. Difficulties arise in spite of 
preparation, and by tackling them together 
the teacher and scholar find very close 
touch. 
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Work on a project should be limited to 
the periods on the time-table. For ‘his 
reason it is advisable to set aside afternoon 
sessions for the purpose, so that if time 
arrives at a point where it is impossible to 
leave off, the extra comes from the leisure 
time of the volunteers who are prepared 
to stay. Timing of the work is important; 
it is undesirable to subject the class to a 
race against the clock or to have children 
without occupation for the last hal! hour. 
The work set should just fill the sion. 


It is wise to guard against the well-meaning 
advice of colleagues and parents. The more 
interesting the project the greater the 
amount of advice offered. They are interested 
in the end, but the most valuable part of 
a project is the means, not the end The 
boys' bungling efforts must cor before 


any skilled assistance. 

At every opportunity the pract 
should be associated with technic 
the work being suspended until the 
have mastered the next step In 
The trial and error method must be ‹ 
for it has no place in industry. 

The preliminaries to all projects are the 
same. A careful estimate of cost is made 
after the class has produced scale drawings 
under the teacher's supervision; 20 pe cent 
is added to this estimate, and ways and 
means of meeting the cost are discussed. 
Returning to the drawings, the children 
then work out quantities of raw materials 
after due allowance for waste, and later 
produce large scale drawings of the different 
parts. 

The class is split into groups with respon- 
sible leaders. One is given charge of the 
account book, in which are entered details 
of all transactions,—quantities bought, costs, 
tradesmen, and waste. This section is also 
responsible for all correspondence. A singe 
boy is made responsible for the safe return 
of all borrowed tools. Another is appointed 
clerk to the works, with instructions to 
record daily progress of each group. As 
far as the nature of the work will allow, 
separate groups should be responsible for 


boys 
theory. 
«cluded 
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sections of the work from start to finish, 
and the section subdivided so that each 
member of the group knows exactly what 
he has to do. 

Once the organisation is clear to every 
child, the work begins and should be carried 
through without alteration. Strict adherence 
means that where a boy shows incompetence, 
the work of everyone will be slowed up, 
but this is in itself a valuable lesson, for it 
wil demonstrate why industry will not 
tolerate a time waster. With every session's 
work the teacher finds endless opportunities 
to teach lessons in industry—the right use 
of tools, accurate working to instructions, 
intelligent adaptability,—to name but a few. 

When the work is complete, totals of cost, 
materials and hours of labour are worked 
out. If current rates of pay in the different 
trades are ascertained, a selling price for 
the finished job can be arrived at and used 
as a practical illustration in lessons on 
costs of production and margins of profit. 

When the work is put to practical use it 
will probably prove less effective than was 
anticipated, and the final stage begins. 
Plans are brought out once more and the 
whole scheme examined from the user's 
point of view. All suggestions for improve- 
ment are considered and those which prove 
practical are carried out. When these are 
done, the project, once more being put to 
practical use, may be regarded as complete. 

It will be noticed that throughout the 
above method an attempt is made to 
approximate actual working conditions. The 
children are led to feel that this is work 
rather than to imagine that they are work- 
men. Anything which will assist an industrial 
atmosphere is adopted. The teacher appears 
as a practical man intent on producing an 
article,—overalls are worn, toolbags carried, 
and everywhere there is a bustle of activity. 
It is difficult to lift it beyond a game of 
make-believe in the presence of solid facts 
like school furniture and school buildings, 
but the enthusiastic drive of teacher and class 
must cause these facts to fade, or the major 
value of the project to the leaver will be lost. 


MODEL SWIMMING BATH AND 
FILTRATION PLANT 


FTER a decision had been made, the 
boys were taken to study the most 
modern swimming bath in the district. 

Their enthusiasm caught the interest of the 
engineer, who made many valuable sug- 
gestions. 

This plant was then simplified to bring 
it within the scope of classwork. Plans and 
estimates were made and checked, groups 
organised, and work began. The bath, 6 ft. 
by 3ft. by i4in. varying to 2rin. was 
constructed of reinforced concrete 2 in. 
thick. Two wooden walls were set up, one 
inside the other with 2in. between and 
wire netting fixed in the middle of the space. 
The concrete mixture was 5 gravel, 4 sand, 
3 cement, turned over twice dry and twice 
after water had been added. This was 
dropped between the wooden walls and 
thoroughly worked by prodding with thin 
Sticks. When set, the wood was removed 
and the floor begun. Wooden pegs had been 
left in the wet concrete at the points where 
inlet and outlet pipes would be fixed. These 
were now removed and the grating and 
pipe at the outlet fixed in position. Slabs 
of concrete which had been cast and left to 
set for a week were laid to form the floor 
of the bath. The space left by the rise 
towards the shallow end was filled with 
sand. When the slabs were in position the 
whole of the interior was faced with a skim 
of sand and cement. A small quantity of 
Pudlo was put in all concrete mixings to 
render it waterproof. 

The tiles were then cemented to the 
inside with a mixture of т sand, т cement, - 
Before they had set hard, the joints were 
scraped out with a point and filled with a 
mixing of white cement. The coping round 
the edge was of slabs of Vinculum cast 
stone. 

The water pipes were of 1 in. pipe screwed 
at the joints to drawings sent with the order. 
The joints were made watertight by smearing 
the screw with red lead. 
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making and fixing; pipe screwing; jointing 
and bending; sheet metalwork; gas fitting; 
motor and pump fitting; pump construction ; 
filtration and joinery. 

They worked with these materials:— 
wood; sand, cement and gravel; tiles; 
copper; gunmetal; iron; steel; brass; sheet 
metal. 

They learned the correct use of such tools 
as shovel; riddle; bricklayer's and plasterer's 
trowels; straight edge; plumb line; square; 
joiner's tools; blow pipe; soldering iron; 
lathe; drill; scriber; micrometer; taps and 
dies; hearth and anvil. 

From technical books they were able to 
discover methods of waterproofing materials; 
concretemixtures ; reinforcing methods; filtra- 
tion of water; use and construction of electric 
motors; methods of coupling to power; 
aeration; welding; the making of lathe tools. 

In addition they encountered official 
regulations governing the use of gas; 
electricity, and the safeguards of vent pipes, 
insulation and earthing. 

Cost was low. The califont was purchased 
at scrap price and the resale of taps, valves 
and pipes which were not required from it 
resulted in a net gain sufficient to purchase 
the sand and gravel. Tiles of third quality 
were ordered and the firm became so inter- 
ested that they gave the whole order and 
in addition sent a man to the school to 
supervise the boys and teach them the 
proper methods of fixing. Castings for the 
pump and the two-way cock together with 
the piping cost under Хт. The heaviest 
item was £2 for the electric motor. Total 
cost was in the neighbourhood of £4. 

Gas fitting was done free and in no case 
did a firm of tradesmen charge current 
prices. 


MOTOR CAR 


VERY instructive and interesting 

project is the close study of a motor 

car. This was tackled in one leaver's 
class and completed well within a term. 


The boys were taken to a large 'bus 
garage and to several private garages with 
the object of gaining a superficial knowledge 
of the construction of motor vehicles. This 
was supplemented by many lessons and 
much study of books from the technical 
shelf and handbooks which manufacturers 
supply with their cars. 

A little begging was then indulged in 
and a local owner offered a derelict which 
he was glad to see off his hands. It was 
towed into the playground and proved to 
be a saloon, the organs of which were 
perfectly sound and in working order. The 
boys brought their own spanners and chisels 
and the work of dismantling was begun. 
Drills, hacksaws, hammers and screwdrivers 
were borrowed from the metal room. 

The order of dismantling was the subject 
of much thought. In the first place every- 
thing which was likely to prove a source of 
danger to the boys at work was removed. 
This included glass, doors, and broken 
edges of sheet metal. Bucket seats and 
floor boards followed. The seats were 
afterwards mounted on wood bases and 
proved welcome additions to the staff room. 
The bolts holding the body were now 
exposed and, after freeing it from the 
bonnet, the body was unbolted and lifted 


off. The bonnet was similarly treated and 


then the chassis was levered up on to stout 
wooden trestles high enough to enable boys 
to work underneath. All further work was 
suspended until the whole had been given 
a thorough clean and the engine sump and 
gear box had been drained. 

A number of wooden boxes had been 
prepared with several divisions partitioned 
off in each, and these were brought out and 
labelled. As the various parts were dis- 
disconnected they were immediately placed 
in the box made to receive them. 

All connections to the dash board were 
released and this came away. Petrol tank, 
magneto, radiator, steering column followed, 
and the engine was then open to attack. 
This was the biggest problem, owing to its 
weight. The transmission was disconnected 
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beyond the gear box and the engine bolts 
removed from the chassis. The front axle 
bar was taken out and the engine jockeyed 
forward with crowbars until it was clear 
yf all obstructions. Stout bars of wood 
were lashed under it and the male staff 
pressed into service during playtime. They 
lifted it clear and carried it into the class- 
room, where it was placed on a large ground- 
sheet put down to receive it. 
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many of the nuts proved stubborn, but 
they usually moved after being treated 
with paraffin or heated with a blow lamp 
borrowed from the metalwork room. 

The next stage was carried out in sections, 
The class was divided into small groups 
and each was made responsible for taking 
down a part to the last nut and bolt, cleaning 
and scraping it to brightness and re- 
assembling it. The magneto and self-starter 


THE Car DISMANTLED 


The boys could have tackled the engine, 
but it was thought advisable to have them 
well clear until such a heavy weight was 
safely on the ground. Shackle bolts were 
then removed to free the axles. The car 
was by this time in pieces which could be 
handled and stored in the classroom; 
the chassis, transmission, controls, steering 
column, axles and wheels were therefore 
taken inside. All that would not be required 
again was loaded on to a refuse lorry and 
the playground cleared. During dismantling 


were not treated in this way. The teacher 
devoted most of his time to supervising the 
work on the engine, gear box and differential. 

The chassis frame was mounted on a 
stand and the different parts gradually 
replaced. Bearings in the engine and 
transmission were left rather slack or eased 
out with a fine file and emery until the 
boys, without much effort, could swing the 
engine over either in neutral or gear, by 
turning the starting handle. This could be 
done as the wheels were clear of the floor. 
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A dummy dashboard was fixed but was 
used only to carry the tank. Instruments 
and indicators were not replaced. 

When re-assembled, plated parts and 
engine case were polished with metal polish 
and the rest covered with lacquer paint. 
Chassis frame and water circuit were black, 
braking system light blue, petrol supply 
and carburettor dark blue, exhaust system 
red, transmission green. 

Nuts holding inspection plates and other 
covers were screwed thumb-tight so that 
they could be quickly removed for 
demonstration purposes. 

The boys were allowed to inspect each 
other’s work and became familiar with all 
parts of the car. 


MoDEL BUNGALOW 
Roof and ceilings built to remove; to allow plastering, wiring, etc., to be done. 


The total cost of the project was u: 
105.; paint and a few nuts and bo! 


replace those which had to be sa 
were the only purchases. The car is 
practical use with each successive cla 
boys being able to learn how things w 
taking them to pieces and rebuilding 
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HE size of the bungalow is s! 

the sketches reproduced he 

boys were taken to study 
buildings in the district and one bu 


in particular. This bungalow was 
upon and the model was built to a 


girls’ housewifery class. 


Afterwards used by 
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one-sixth, the only exception being the This was therefore used as | 1 
roof tiles which were too small to ! and roof to be 


at that size 


A stout base was made of зіп, by 2 in 
wood and covered with 6 mm. plywood 
Strip wood фіп. by { іп. was ordered and 
sawn into 1} in. lengths. This gave the 
bricks one-sixth of actual dimensions. 13,000 


of these were cut. Single layers of plywood 
I 


boys to work ir 


Jlefore p! 
for lig b 


switch board at the b 
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supplied from 6 volt 
Fireplaces were made 

the wooden surrounds 


Back VIEW or MODEL BUNGALOW 


formed the damp course. Glue was used 
as mortar. Floor joists were made from 
plasterer's laths and plywood floors nailed 
on to them. Roof principals were slater's 
lath, and the tiles were cut from the thinnest 
plywood obtainable. After many experi- 
ments it was found that a mixture of sand 
and adamant in equal proportions keyed 
on to the wooden walls most effectively. 


| 
| 

| 

| 

{ 

| 

4 

Bathroom and lavatory fittings were 
obtained from firms who made these things 
in miniature for advertisement purposes. 


Floors were stained and varnished and walls 
were coloured with distemper. 

Door frames, window frames and doors 
were made to scale in the woodwork room. 
Spouting and roof leading was made from 
thin sheet metal in the metalwork room 
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and window panes were cut from odd other items fex, battery and 
glass from broken pictures in the lumber lamps cost 64. Gd. 


room. Sewage and drain pipes coukd not 
be obtained in earthenware and } іа. compo 
piping was used in its place 

Work was not begun until the theory of 
bricklaying and roof construction had been 
well studied. Each boy had to build a 
model gin, wall and corner in Old English 
and Flemish bonds entirely from 
before touching the project. As most of 
them found it easier, the Flemish bond was 
adopted 

Once the footings and damp course had 
been laid and the door frames placed in 
position, the walls rose quickly. Every 
third course was strengthened by driving 
fine panel pins down through several courses. 
This was found to be necessary as the glue 
between the bricks reacted to the changes 
in the atmosphere and weakened the walls. 
All inside walls were left as rough as possible 
to help the plaster to key on firmly. Brick- 
work over the windows was supported on 
stout beams, 

Before plastering, the walls were saturated 
with water and the plaster was sprayed 
for a week after it had been put on, This 
was to ensure that it dried out slowly and 
by this means needless cracking was avoided. 

Two wall plates were necessary, one to 
top the brickwork and the other to carry 
the roof beams. The roof tiles were fixed 
on by nailing with panel pins. Four stout 
loops were screwed into the roof to enable 
wires to be fixed and passed through a 
pulley for lifting it on and off. The wiring 
to the lights was cheap flex, varnished over 
to resist the damp in the plaster. 

When complete, the model was found 
very useful as a background for many 
lessons connected with home. 

The total cost was about £4 10s. The 
largest item being the strip wood, of which 
1,700 ft. were ordered and very little was 
left. Two squares of plywood, a hundred- 
weight of adamant, 50 ft. of 1 in. moulding 
(for picture rail); 2 Ib. of assorted nails, four 
tins of distemper and 3 Ib. of glue were 
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fund. The local education authority, 
ever, impressed by its value, consented to pay 
for materials. 

The work began with a careful survey of 
the playground and boundary walls, Scale 
drawings were completed and from these a 
list of materials required dra 

i and 


i cases 
where they could be braced to the wall 
be so 


1o ft. high, so that 
uprights were ordered r2 ft., allowing 2 ft. 
in the ground. Sufficient were obtained to 
place them at 18 ft. apart. 

Six gauge wire carried the netting, which 
was heavily galvanized and 1} іп. mesh, 
lin. bolts were used to bolt the struts to 
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one-sxth, the only exception being the 
roof tiles which were too small to handle 
at that size. 

A stout base was made of зіп. by 2 in. 
wood and covered with 6 mm. plywood. 
Strip wood $ іп. by { іп. was ordered and 
sawn into Ilin. lengths. This gave the 
bricks one-sixth of actual dimensions. 13,000 
of these were cut. Single layers of plywood 
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This was therefore used as plaster. Cei 
and roof had to be removable to enable 
boys to work inside. 

Before plastering, the rooms were wired 
for lights, but the switches were fixed on a 
switch board at the back. Light re 
supplied from 6 volt accumulators 

Fireplaces were made of sheet metal and 
the wooden surrounds filled with small tiles. 


Back VIEW oF MODEL BUNGALOW 


formed the damp course. Glue was used 
as mortar. Floor joists were made from 
plasterer’s laths and plywood floors nailed 
on to them. Roof principals were slater’s 
lath, and the tiles were cut from the thinnest 
plywood obtainable. After many experi- 
ments it was found that a mixture of sand 
and adamant in equal proportions keyed 
on to the wooden walls most effectively. 


Bathroom and lavatory fittings were 
obtained from firms who made these things 
in miniature for advertisement purposes. 
Floors were stained and varnished and walls 
were coloured with distemper. 

Door frames, window frames and doors 
were made to scale in the woodwork room. 
Spouting and roof leading was made from 
thin sheet metal in the metalwork room 
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and window panes were cut from odd 
glass from broken pictures in the lumber 
room. Sewage and drain pipes could not 
be obtained in earthenware and } in. compo 
piping was used in its place. 

Work was not begun until the theory of 
bricklaying and roof construction had been 
well studied. Each boy had to build a 
model 9 in. wall and corner in Old English 
and Flemish bonds entirely from memory 
before touching the project. As most of 


them found it easier, the Flemish bond was k 


adopted. 

Once the footings and damp course had 
been laid and the door frames placed in 
position, the walls rose quickly. Every 
third course was strengthened by driving 
fine panel pins down through several courses. 
This was found to be necessary as the glue 
between the bricks reacted to the changes 
in the atmosphere and weakened the walls. 
All inside walls were left as rough as possible 
to help the plaster to key on firmly. Brick- 
work over the windows was supported on 
stout beams. 

Before plastering, the walls were saturated 
with water and the plaster was sprayed 
for a week after it had been put on. This 
was to ensure that it dried out slowly and 
by this means needless cracking was avoided. 

Two wall plates were necessary, one to 
top the brickwork and the other to carry 
the roof beams. The roof tiles were fixed 
on by nailing with panel pins. Four stout 
loops were screwed into the roof to enable 
wires to be fixed and passed through a 
pulley for lifting it on and off. The wiring 
to the lights was cheap flex, varnished over 
to resist the damp in the plaster. 

When complete, the model was found 
very useful as a background for many 
lessons connected with home. 

The total cost was about £4 ros. The 
largest item being the strip wood, of which 
1,700 ft. were ordered and very little was 
left. Two squares of plywood, a hundred- 
weight of adamant, 50 ft. of 1in. moulding 
(for picture rail); 2 Ib. of assorted nails, four 
tins of distemper and 31b. of glue were 
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other items. Switches, flex, battery and 4 
lamps cost 6s. 6d. 

During construction the boys studied and 
practised all the trades connected with 
house building, and became familiar with 
the tools used by these trades, 

The work offered excellent facilities for 
grouping under a foreman and at every 
point it was possible to couple actual work 
with study from technical books on the 
subject. 


WIRE NETTING SURROUND FOR 
PLAYGROUND 


HIS is an extremely useful project 

for the summer term when outdoor 

work is possible. It has the additional 
merit of simplicity. The cost is rather 
heavy, and at a school where it was carried 
out was beyond the limits of the school 
fund. The local education authority, how- 
ever, impressed by its value, consented to pay 
for materials. 

The work began with a careful survey of 
the playground and boundary walls. Scale 
drawings were completed and from these a 
list of materials required was drawn up. 
The virtues of round and angular uprights 
were compared and in the end it was decided 
that ‘T’ iron should be used whilst diagonal 
supports should be of lighter 'L' iron. 
The ground on the outside of one boundary 
wall fell sharply for a distance of ro ft. 
and it was felt that it would be unwise to 
subject the wall to any strain at the top. 
The cross section of the uprights was there- 
fore greater than would be in normal cases 
where they could be braced to the wall 
for support. 

The fence was to be ro ft. high, so that 
uprights were ordered 12 ft., allowing 2 ft. 
in the ground. Sufficient were obtained to 
place them at 18 ft. apart. 

Six gauge wire carried the netting, which 
was heavily galvanized and rlin. mesh, 
lin. bolts were used to bolt the struts to 
the uprights. 
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Work was divided and each group had a 
definite task. (1) Marked each upright and 
strut with a scriber at ground level and at 
points where holes had to be drilled. The 
ends of the struts were marked at an angle 
which would allow them to fit flush with the 
flange on the upright. (2) Drilled all holes. 
(3) Cut off all angles with hack saws. (4) 
Marked out the position of uprights and 
struts in the playground and excavated the 
holes. (5) Painted the work as it was 
finished. 

When ready for erection, everything was 
bolted together whilst lying on the ground 
to ensure that no mistake had been made. 
It was then taken to pieces and carried to 
position. 

Fresh groups were formed for erection. 
(1) Mixed concrete; cement, sand and gravel 
in proportions of 1: 2: 3, turning it over 
twice dry and twice after adding water. 
(2) Reared the uprights and wedged them 
after testing with a plumb line. (3) Followed 
(2) filling up the holes with concrete, working 
it well down and finally smoothing off with 
à trowel. (4) Placed struts in position and 
bolted them to the uprights. 

The work was then left for a week to allow 
the concrete to set. Tension screws (with 
€ye bolts) were fixed in each corner post 
and the wire threaded through the holes 
in the posts. After it had been fixed to the 
eye bolts, the tension nuts were tightened 
until each wire was taut. The netting was 
then unrolled and fixed to the wires by 
means of short lengths of copper wire at 
frequent intervals, each length being looped 
round and twisted tight with a pair of pliers. 

Finally, every nut was pulled up as tightly 
as possible and the work touched up with 
paint wherever it had been scratched in 
the course of erection. 

Ball games could now be played in the 
playground without the frequent stoppages 
for retrieving balls which had gone out of 
bounds. 

In a project of this kind, the co-operation 
of the metalwork room is essential It is 
the only place where one may borrow the 


group responsible for rearing the 
and wedging them in position, 
should not allow them to leave an upright 
until he is satisfied that there is no possi- 
bility of it falling. The boys who 
the task of fixing the netting in position 
should be carefully selected and super- 
vised as they have to work on steps some 
6 or 8 ft. from the ground. 

In cases where the boundary wall is strong 
enough to act as a support for the fence, 
holdfasts should be driven into the wall 
before erection and the uprights bolted to 
them. Vibration is reduced if blocks of 
wood are driven as wedges between the wall 
and the uprights; these should be painted 
before being driven home. 
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N interesting project for the winter 
А when outside work is im- 
possible, is the interior decoration of 
a room in the school. The most suitable 
room is usually found to be the staff room, 
as this is a room where work can be carried 
on without interfering with any class and 
also where the ceiling is low enough for 
boys to work at without risk. l 
Scale plans and elevations are drawn, 
and these are used when making sketches 
of the interior as seen from the doorway 
and also as seen from the opposite side. 
Each boy then works out a scheme of 
decoration and colours to his own taste. 
The work is examined critically and selections 
are made. Better results are sometimes 
obtained by combining features from several 
designs. The final selections should be 


submitted for approval by the people who 


use the room. 

The scheme having been settled, work may 
begin. All old colour and paint should be 
removed. This should be so well done that 


MIS 
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the bare plaster and woodwork are revealed. 
The room is carefully examined and all 


flaws in plaster are marked. There are 


several good preparations on the market 
for filling cracks and flaws in plaster, but 
a thin mixture of adamant will serve, 
provided the place is well damped before 
applying the filling. Preparations are also 
sold for removing old distemper but the 
cheapest method is to scrape with a metal 
scraper. 

The ceiling is scraped and cracks filled 
with a thin plaster of Paris mixture, which 
should be applied quickly as it soon dries. 
Paint may be removed by using one of the 
preparations sold for the purpose, but if 
expense is to be considered, the ordinary 
painter’s blow-lamp should be used to burn 
it off, the burning being done under the 
direct supervision of the teacher. All cracks 
in the wood are then filled with a paste 
made by mixing ground whiting with 
boiled linseed oil. Walls and woodwork 
are finally rubbed down with a dry piece of 
pumice and wiped off with a clean duster. 

Interest is added if the boys are allowed 
to mix their colour washes, but caution is 
necessary as it is most difficult to produce 
a desired tone. Preparation is based on 
a whiting paste. The whiting is broken 
and covered with water for several hours; 
the water is then run off and the residue 
stirred into a smooth paste which is strained 
through a piece of muslin. A weak solution 
of size is added and the whole well mixed 
and again strained. The colouring pigment 
is then added very sparingly and the paste 
stirred until all streaks have disappeared. 
Water is added to dilute the mixture for 
use. Better results are obtained if soft water 
is used. 

A less risky way is to purchase tins of 
good quality distemper which requires 
nothing more than diluting. Many firms 
supply a wash for the under coat which 
has been tested to ensure that it will impart 
the exact colour tone to the final coat. They 
also supply ceiling washes tinted to complete 
the colour scheme below, If ready-mixed 


distemper is purchased, it is advisable to 
enquire whether or not the walls should be 
sized before applying the first coat. 

The ceiling is completed before the walls 
are touched. Distemper is thin and should 
be applied evenly with a fairly broad brush. 
Brush strokes must all be in one direction, 
in a straight line from the window. This is 
necessary because the brush sometimes 
throws up the distemper into tiny furrows 


which will be revealed by shadow if the 
light strikes them from the side. A second 
coat is not usually necessary on the ceiling. 

The walls are cleared of any spots dropped 


during the work on the ceiling, and the 
under coat is put on. Again each wall 


should be brushed in a similar direction. If 
the scheme includes panels of different 
colour on the walls they are marked out 


with pencil before the under coat is applied. 
The lines are visible through the coat. 

When this is dry the second coat is applied 
evenly. It is a good plan to establish a rule 
that two strokes must be made with the 
brush before dipping into the distemper 
for further supply, so that the eager boy 
will not apply too thickly. 

Woodwork is next cleaned of spots and 
covered with a priming coat of paint. This 
should be made very thin by adding tur- 
pentine and boiled linseed oil. When dry, 
the second coat is added and, later, the 
finishing coat. Paint is never laid on thickly, 
but spread over the maximum area by firm 
strokes of the brush. Ventilators are left 
open during the periods of drying as paint 
needs fresh air to oxidize and dry properly. 

If the woodwork is stained instead of 
painted, two methods are possible. The 
simpler is to mix a water stain of vandyke 
brown crystals, a little size and water. It 
is applied with a broad brush and left to 
soak into the wood and dry. Two coats 
of good copal varnish then bring it up to a 
live colour and impart a polished surface. 
The second method is to use a spirit stain 
and afterwards cover with a coat of shellac. 
This is left for several months before applying 
another thin coat of shellac. Woodwork 
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which has previously been painted is not 
| good subject for staining. 

The last part to receive attention is the 
All cracks are stopped with putty 
which has been tinted with spirit stain, and 
the whole floor rubbed and cleaned with 
glasspaper or pumice. The stain used is 
thinned to give the desired depth and 
then applied quickly but evenly. When 
dry, it is polished with beeswax or a standard 
wax polish. 


floor. 


ICE BOX 


RELIMINARY work on the con- 
Ds of an ice box includes 

several lessons on latent heat, freezing 
mixtures, the ways in which food may 
become unwholesome, and the methods of 
preserving food. These are followed by a 
history of refrigeration and details of 
modern refrigerators. 

Self-cooling refrigerators require mechani- 
cal assistance and are therefore beyond 
the powers of а leaver’s class, but a 
simple ice chest may be undertaken with 
confidence. 

The size of the box is influenced by the 
space available and the extent to which 
it will be used when finished. It is usually 
large enough to accommodate the food 
brought by those who stay for dinner and 
the bottles of milk delivered at the school. 
Scale and section drawings are made after 
the size has been agreed upon and then 
each boy is asked to sketch the design of 
the outside which he considers would fit 
most unobtrusively into the place prepared 
to receive it. Ornate or complicated designs 
are ruled out and the best attempt of those 
remaining is adopted. 

The work is then divided between the 
groups. 

The first is responsible for the inner 
chest. This may be made of thin sheet iron, 
soldered along all joints to make them air- 
tight, or of plywood lined with zinc sheeting. 
In the latter the zinc lining is inserted and 
tacked in position with plenty of overlap 
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at the joints. When finished it is given two 
good coats of white lacquer paint inside and 
outside. Before painting, all rust and grease 
are removed from the sheet iron chest by 
vigorous rubbing with emery cloth and 
scrubbing with soda water. 

The second group constructs the ice 
chamber out of sheet iron. It is a simple 
tray 2} in. deep with an over-all dimension 
the same as the top of the inner cupboard. 
A small hole is bored at the back as close 
as possible to the bottom, and a length of 
lin. copper tube is soldered into it. The 
tube should be long enough to carry water 
to a trough on the ground. 

The third group prepares the insulating 
packing. Any bad conductor of heat will do 
provided it is damp resisting and sanitary. 
Alternating layers of thick brown paper 
and charcoal, sandwiched between two 
sheets of plywood, form a good cheap 
packing. Packs are made to fit snugly 
against the bottom, sides and back of the 
inner chest. 

The fourth group has the task of making 
neat racks to slip inside the chest for the 
purpose of carrying the food. The material 
used is strip wood and the racks are well 
painted before being used. 

The fifth group works on the outer case, 
which is a wooden frame covered with thick 
plywood. Each panel of plywood is cut and 
planed to size and fixed in position with 
neat brass screws driven into the framework. 
The legs are left біп. long. 

The top is made free of the rest so that it 
can be lifted off at will, and the bottom 
has a hole bored at the back large enough to 
take the copper tube. 

The whole of the outside is then stained 
with a spirit stain and given two coats of 
shellac. 

The sixth group makes the door of stout 
plywood. An insulating pack is fixed on 
the inside and completely encased with thin 
plywood. The sides of the pack are made to 
slope so that the door will open and close 
easily, but at the same time, when closed, 
it should fill the opening as closely as a safe 
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door. The inside is finished white and the 
outside stained and polished to match the 
outer case, 

The last group bends and solders sheet 
iron to form a water-tight tray which fits 
between the legs of the chest, It is after- 
wards cleaned and given heavy coats of 
paint, white inside and black outside. 

Assembly is simple. The insulating packs 
are fixed inside the case with glue, a channel 
is cut down the back pack just deep enough 
to receive the pipe. The inner chest, with 
the ice chamber in position on top, is then 
pushed into place. Some force is 
as the packs are designed to fill the space 


between inner and outer cases. When all 
is properly housed, a frame of heavy ply- 
wood is screwed on to the front to cover | 
the packing and to carry the door, Brass _ 
hinges and latch are screwed on the door, 
which is finally hung to swing evenly. 
When the tray has been placed underneath 
the chest is ready for use. | + 

The top is lifted off and the ice chamber - 
filled with a mixture of ice and common 
salt, or of ice alone. In a short time the 
temperature of the cupboard will be lowered 
to a safe level for food on the hottest day, 
As the ice melts the water runs down the 
pipe into the tray. 


VISITS TO WORKS 


Aim of lessons.—The subject matter of 
the lessons given under this heading has 
been selected either because the particular 
industry is basic, that is, an industry upon 
which many other industries have their 
foundations, or because it absorbs great 
numbers of schoolchildren. The exceptions, 
such as swimming baths and gas works, 
owe their inclusion to their public utility. 
They form ideal places for a first visit by a 
new class because, having a single direction 
of activity, they present the teacher with 
an opportunity to give his children some 
valuable training in observation before 
plunging them into factories with a bewilder- 
ing multitude of operations, activities and 
productions. 

The common aim of the lessons may be 
summed up in the word PREPARATION. 
A child cannot be considered as prepared to 
make the best use of a visit unless he has 
(1) an outline of each process of manufacture, 
simple enough to be carried through the 
visit and verified by his own personal 
observation, yet broad enough to cover the 
essential features of the process; (2) pointers 
and defined interest which will prompt him 
to question the guide during the visit; 


(3) one operation fixed in his mind to act as 
a sort of key stone, so that he will readily 
see other operations leading up to or moving 
from that which specially interests him; 
(4) an awareness of anything strange or 
startling he may see or hear, and of any 
discomfort he may have to endure; (5) clear 
and definite instructions on how he must 
behave in the presence of everything which 
may be deemed a potential danger. 


Method of presenting lessons.—The method 
of presenting the lessons varies but little, 
being almost wholly narratory, with frequent 
reference to illustrations. These illustrations 
should, whenever possible, include speci- 
mens of raw material and finished products. 
Machinery is best illustrated by simple 
diagrammatic sketches rather than photo- 
graphs. For our purpose, what a machine 
does is more important than its appearance. 
Nor should much time be given to describing 
how a machine works, for we want the boy 
to stand in front of the machine and 
concentrate on observation of the operation. 

Classroom experiments to illustrate a 
process may appear attractive, but should 
be used very sparingly, chiefly because it 


184 TEACHING IN PRACTICE FOR SENIORS 


is impossible to reproduce anything remotely 
resembling the industrial process,—a serious 
handicap when the children are to accumulate 
their knowledge during the visit chiefly by 
way of the eye. Much blackboard space is 
desirable, one board being reserved for the 
summary, and another for incidental sketch- 
‘ing. These incidental sketches are perhaps 
the most important illustrations and should 
be resorted to whenever there is the slightest 
indication that a point has not been fully 
grasped. A few lines, coupled with explana- 
tion, will be found to be sufficient. Speed 
is essential] no matter how crude the 
resulting sketch. One is tempted to write 
"the cruder the better". Throughout the 
lesson the teacher should have three or four 
colours of chalk in his hand. 

He will find it useful to have his black- 
board summary written on a slip of paper 
near at hand, so that he runs no risk of 
confusing the children by taking them back 
over several operations in order to repair 
an omission. The summary should be built 
up on the blackboard as the lesson proceeds. 

Machinery, materials and processes should 
be given their trade names,—again to avoid 
confusion. As an instance, a boy is confused 
if his teacher tells him that sheet metal is 
cleaned by laying it in a bath of dilute 
hydrochloric acid, and next day the guide 
at the works says, "This is the muriatic 
pickle.” 

Bearing in mind that the children are 
being prepared for observation, it is advisable 
to keep all the processes connected in the 
lesson and to put all necessary side issues 
together at the beginning. A case in point 
is, the hollow-ware factory visit. It is 
necessary to give some explanation of 
annealing. The best place for any metal- 
lurgical points about annealing is at the 
beginning rather than at some point in the 
chain of operations. 

Any question from the class should, if 
at all possible, be utilised to give some 
child a definite question to ask the guide. 
If the teacher feels an answer should be 
given at once, he may add, "But the man 


at the works probably knows more about 
it than I. Ask him to-morrow and tell the 
rest when we get back." 

Time must be allowed for a thorough 
warning of danger. The teacher is justified 
in using his powers of exaggeration when 
describing the price paid for carelessness, 
and he should stress the fact that, as far as 
danger is concerned, appearances often belie 
potentialities. Preparation should end with 
definite questioning by the teacher to 
ascertain how far the lesson has gone 
home. 

As these notes on method and aim apply 
to the whole series of lessons, the aim and 
method are omitted in the layout. Lists of 
apparatus are also omitted, as a gle 
through the matter of the lesson, together 
with the blackboard summary and diagrams, 
is sufficient to make clear what apparatus is 
needed. 

Special features and essential ground work 
are to be found under the heading preliminary 
knowledge. 


VISIT TO A SWIMMING BATH PLANT 


Preliminary knowledge.—The filtration 
plant of a modern swimming bath provides 
much interesting material which may be 
studied at closer range than is possible in an 
ordinary factory. 

The class should know the layout of an 
ordinary household hot water system and 
should have studied the school radiator 
system to understand the use of boiler and 
pump in the circulating of the water. 
Filtration of water by allowing it to sink 
through a bed of gravel and sand should be 
revised. The qualities of chlorine as а 
germicide, particularly in water, will have 
appeared in the hygiene lessons. 

A glass beaker of water is allowed to 
stand for a day or so and then compared 
with another beakerful freshly drawn from 
the tap. The dull appearance of the former 
is due to a loss of oxygen, as may be proved 
if air or oxygen is bubbled through it for 
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some time, when it will regain its former 
sparkling appearance. 

Pressure of water in relation to its depth 
should be illustrated by a simple classroom 
experiment. 


Matter of the lesson.— 

i. The bath—When taken “behind the 
scenes” the boys will see that the bath is 
a tank made of reinforced concrete which 
has probably been treated with some water- 
proofing preparation. The inside has been 
covered with a layer of glazed tiles or 
bricks. The floor of the tank slopes from 
both ends to the lowest point, which is 
placed within a few feet of one end wall. 
At this point is a copper grid which gives 
access to a large diameter exhaust pipe. At 
the shallow end, near the surface of the water 
are several smaller grids which are the ends 
of the inlet pipes. It is possible to walk 
round the outside of the walls of the bath 


and to crawl underneath into the passage 
made to take the outlet pipe. 

2. The plant—The work of the plant is 
to make the water fit to swim in by heating, 
cleaning and recuperating. Heating is done 
by steam. A large boiler generates steam 
sufficient for all heating. The steam passes 
into a large tank containing row upon row 
of water pipes. As the water from the bath 
travels through these pipes its temperature 
is raised by the steam jacket. A thermometer 
on the top of the heater registers the tempera- 
ture of the water as it leaves the heater, 
and automatically controls the steam supply, 
to prevent over-heating. 

3. Filter.—The water is cleansed in a 
large filter. This is a tank which contains 
successive layers of pebbles. The largest at 
the bottom being rin. in diameter, the 
smallest fin. On top of these is a thick 
layer of fine quartz sand. The water is 
introduced at the top and makes its way 
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down until it is drawn off at the bottom 
perfectly clean once more. As the filter 
collects all the dirt, it has to be cleaned 
every month or so. This is accomplished 
by backwashing. The usual flow of water 
is reversed and a flow forced at pressure up 
the filter and allowed to run to waste from 
the top. This stream carries away all the 
dirt in the filter. 

4. Chlorination.—Before the water is 
reintroduced to the bath it is treated with 
chlorine. The apparatus for this work is 
small and may be described as a meter 
which regulates a minute flow of strongly 
impregnated water into the bath water. 
The chlorine is usually stored in an iron 
cylinder which is fitted to the chlorinator. 

5. Aerator.—The sparkling appearance of 
the water as it re-enters the bath is due 
to its passage through an aerator. Nothing 
can be seen of the apparatus except a tank 
with pipes running to and from it. Detailed 
description would occupy a lesson in itself, 
and it is sufficient to explain simply that 
the water mixes with air in its passage 
through the tank and absorbs the oxygen 
it needs from this air. 

6. As the plant must run without inter- 
ruption for long periods, all the apparatus 
is duplicated and so arranged that the 
water may be diverted to a spare part at a 
moment's notice. 

7. The water's journey.—Although full 
use is made of different levels to assist the 
flow of water, it is not relied upon, for a 
steady flow with no stalling at any point is 
essential. Pumps are therefore introduced 
into the system in order to assist and regulate 
the flow. The water is drawn from the bath 
at the lowest point. It passes through a 
gauze strainer which collects all solid rubbish ; 
thence to the filters, and from these to the 
steam heaters. After being heated it passes 
through the aerator and lastly through the 
chlorinator. Free from dirt and germ, it 
passes into the bath once more at the 
shallow end. At the end of each inlet pipe 
is a valve which allows water to pass in but 
not out. 


8. Radiators about the building and the 
pipes in the drying rooms are heated by the 
waste steam from the steam heaters, and 
further excess is condensed in the feed 


tank of the boilers. 


Blackboard summary.— 

т. WATER must be kept free from: 
Dirt by filtration; 
Germs by chlorination; 
Foul Gas by aeration. 


2. Swimming temperature 65?—70 


3. Water exhausted from DEEP end by 
pressure and pump. 


Gauze strainer to remove solid matter. 
Filtered through beds of pebbles and gravel. 
Heated by steam from boilers. 
Chlorinated. 

Re-vitalised in an aerator. 


Returned to bath at SHALLOW end. 


VISIT TO AN IRON WORKS 


Preliminary knowledge.—Before entering 
the iron works, the iron has undergone the 
first stage of purification in a blast furnace. 
There it was smelted, together with coke 
and limestone. Many of the impurities were 
collected on the surface of the liquid metal 
by the limestone, enabling the metal to be 
tapped out of the furnace, leaving the 
impurities behind to be tapped out later in 
the form of slag. The iron is run into sand 
moulds and solidifies into rough short bars 
called pig iron. The slag is tipped away on 
a slag heap and cools into a hard metallic 
stone which is now used in the manufacture 
of road surfaces. 

Pig iron contains far too many impurities 
to be of any practical use without further 
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treatment. In a foundry it is smelted in 
another furnace and becomes cast iron, 
which is hard, brittle and fusible, con- 
taining from 2 per cent. to 6 per cent of 
carbon, visible as tiny black specks. Steel 
is hard, fusible and malleable, containing 
from т per cent to 2 per cent of carbon. 
Both have very small percentages of phos- 
phorous, manganese and sulphur. 

The process described in this lesson is 
the conversion of pig iron to wrought iron, 
which is the metal used for work which may 
be subjected to heavy blows or sudden 
strains. Wrought iron is soft, malleable and 
tenacious, having only 2 per cent of carbon. 

Cast iron is admirable for a desk support, 
but would be unsuitable for the school gates, 
which must be made of something less 
brittle. Wrought iron.is therefore used. 


Matter of the lesson.— 

т. Puddling furnace.—The pig iron is put 
into a saucer-shaped furnace called a 
puddling furnace, together with sheet iron 
scrap from the shears, and heated until 
the whole is in a state of semi-fusion. The 
puddler (furnaceman) inserts his puddling 
rod through a hole in the furnace door and 
works the metal about, assisted by the saucer 
shape of the furnace floor, until the whole is 
a spongy ball of white hot metal. 

2. Shingling —The ball is rolled out on 
to a trolley and hauled across to a forge 
hammer worked either by steam or hydraulic 
power. The hammer first squeezes it, and 
then as it becomes firmer, hammers it into a 
solid square block. The shingler, that is 
the man handling the iron, turns it over and 
over under the hammer until the pores of 
the metal are closed up and the impurities 
have been hammered out. 

3. Forge rolling.—The block is repeatedly 
passed through a pair of powerful grooved 
rolls until it is flattened out into a bar about 
rin. thick. 

4. Packing.—The bar is taken to heavy 
shears which cut it into short lengths. These 
are wired together into flat bundles or 
packs, and the packs are transported to the 


rolling mill where they are placed in the 
mill furnace. 

5. Sheet mill.—The packs are fed into the 
furnace by a steam ram which steadily 
pushes them through. Here they are heated 


to about 900? (welding heat). At welding heat 
each pack is taken out and passed through 
a pair of heavy smooth rolls which press 
and weld it into a flat sheet. After re-heating 
it is passed through the next pair of rolls 


which press it out into a long and very 
thin sheet. It is then bent double, re-heated 
and passed through the third mill. This 
gives it the required thickness and it is 
taken to the shears to have the edges 
trimmed to size. 

6. Cold rolling.—In order to produce a 
polished surface, the sheet is passed through 
a pair of heavy rolls without being pre- 
viously heated. Again the shearers trim if 
necessary. 

7. Annealing.—Rolling makes the metal 
hard and brittle. The sheets are therefore 
placed in an annealing furnace to restore 
toughness and malleable qualities. They are 
placed on a trolley in a thick steel tank 
called an annealing pot, and this is sealed up 
with clay and sand to exclude the air and 
prevent oxidation. Once in the furnace the 
door is sealed with clay and the heat is 
slowly raised to 1,400? and then slowly 
lowered. Annealing furnaces are usually gas 
or oil fired to allow easy manipulation of 
the heat. They are fitted with pyrometers 
which record the heat automatically every 
hour. 

8. Stretching —The continued rolling may 
result in an uneven tensile strength in the 
sheet. Even strength may be restored by 
placing the sheet in a machine which grips 
each end and pulls with a steady horizontal 
pull of about twenty tons. 

9. Testing.—Specimens of sheets made 
from every "heat," that is every group of 
balls from the puddling furnace, are taken 
to the laboratory and tested for grading 
purposes. 

то. Bar mill.—Bars or girders may be 
required in place of sheets. In this case the 
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packs are taken from the forge to the bar 
mill. This is similar to the sheet mill but 
the rolls are grooved instead of flat. The 
process of re-heating before passing through 
the rolls is repeated. The last groove on the 
last pair of rolls is calculated to give the 
bar or girder the correct cross section after 
due allowance for cooling and contraction. 
The shears employed in this mill are shorter 
but more powerful. 

II. Power.—Steam engines are still used 
. in rolling mills, though electric motors are 
displacing them. The huge flywheels of 
the engines are a feature, and very necessary 
because the insertion of bars or sheets 
above normal thickness between the rolls 
throws such an extra heavy load on the 
engines that the ordinary type would fail to 
carry it. The sudden release of load after 
the bar had passed through would also be 
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too much for an engine with a lighter 
flywheel. 

12. Corrugaling and pressing.—The familiar 
corrugated sheet and any special shapes not 
producible by rolling are pressed to shape 
under powerful hydraulic presses. 

Conditions,—An iron works is hot and 
noisy. The showers of sparks from the 
forge hammer are strong enough to burn 
small holes in clothing if boys are too near. 
The flywheels of the engines exert a strong 
draught and it is unwise to approach near 
the guard rails, Boys should not look into 
the heart of the furnaces unless supplied 
with cobalt glass. Thin bars come through 
the rolls at a great pace, twisting and 


> 


turning like white hot snakes. Boys should ~ 


not be near these mills. Visitors. should 
avoid standing on rail or trolley tracks, as 
these carry trolleys of hot metal. - 


Blast furnace—Ore, coke, РЕ, IRON and slag 
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VISIT TO A MOTOR BUS GARAGE 


Preliminary knowledge.—Some of the 


# . 1 1 " 
difficulties attending a regular bus service 


should be pointed out with a view to im- 
pressing upon the children the first class 
organisation which is necessary to keep à 
service free from mechanical trouble and 
other delays for three hundred and sixty-five 
days in the year. 

Some knowledge of certain parts of a 
motor vehicle should be given in a short 

- and general manner:— 


Name Work done 
Cylinder Holds the explosive mixture. 
Piston Compresses the mixture and 


makes the stroke. 


Piston ring Keeps the cylinder gas-tight. 


Piston rod Connects piston with crank- 
shaft. 

Carburettor Mixes air with the petrol vapour. 

Magneto Gives spark at the right time to 
explode the compressed mix- 
ture. 

Crankshaft Changes up and down motion 
into a circular drive. 


Camshaft Works the inlet and outlet 
valves to the cylinder. 
Radiator 
and water 
system Keep the cylinders cool. 
Exhaust Carries away waste gases. 
Flywheel | Keeps engine steady. 
Clutch Allows for gear changes without 
stopping engine. 
Gear Regulates the speed of the 
drive. 
Propellor Carries motion of engine to back 
shaft wheel. 
Universal Allows play for propellor shaft 
joint in any direction without dis- 
turbing the drive. 
Differential Changes the side to side motion 


into a forward motion, and 
allows one wheel to turn faster 
than its partner. 

The framework which carries 
engine and body. 


LAYOUT or "Bus COMPONENT 


Matter of the lesson.— 


I. Route organisation.—Outside the office 
several lists are posted daily. Driv ind 
conductors consult these when com on 
duty. The first gives the names of the men 
with the route they are to operate alo» side. 
The next gives the numbers of the uses 


posted to each route. The third gives the 

time each bus is to leave the garage 
Conductors apply for sheets, 

punches, and indicator boards and nu 


cets, 


"ers. 


Drivers go to their own lockers and take 
out their tool kits, driving coats and any- 
thing else they may require on the route. 
Both mount their bus and drive out to 


scheduled time. 

2. Running supplies.—Before the arrival 
of the drivers the buses have been supplied. 
Petrol tanks have been filled from pumps 
drawing on huge tanks below ground. These 
tanks have a capacity of from 3,000 to 5,000 
gallons. The amount of petrol in each tank 
may be ascertained by inserting a graduated 
brass rod which is supplied by the makers 
of the tanks. Near the pumps are accurate 
graphs of the daily petrol consumption. 

Tyres are blown up to regulation pressure 
by connecting them to steel cylinders con- 
taining compressed air. A small room nearby 
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has an air plant, driven by an 
electric motor, and from this a man loads 
a sufficient number of cylinders to last 
the day. Another pump has supplied the 
bus with an ample supply of oil, and a man 
has inspected the bearings to make sure that 
all are well greased. 

Cleaners have then gone over the inside 
with brush, mop or vacuum cleaner, and 
the outside has been washed down. Another 
room off the main garage is devoted to 
batteries. At the one end is a large switch- 
board from which the operator controls the 


night. At the end of every shift, when the 
driver brings his bus in, he fills in his 
report sheet and hands it in at the office. 
On this sheet he reports any incident 


"Ad 


3. Overhauling. — Another staff оѓ 
mechanics do their work during the day. 
One by one the buses are taken down for 
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Preliminary knowledge.— The first stage 
in the conversion of iron ore to cast iron 
is dealt with in the visit to an iron works. 
The foundry starts with the pig iron from 
the blast furnace and converts it into articles 
made of cast iron. The essential differences 
between pig, wrought and cast iron should 
be revised. 

The furnace used in a foundry is a cupola 
furnace. The difference between this and a 
blast furnace is at the top. The cupola has 
an open top which allows gases and impuri- 
ties to escape during the smelting. The hearth 
and tuyéres at the bottom, together with the 
slag and metal vents, are similar to those in 
the blast furnace but on a much smaller scale. 

Foundries may be engaged in either heavy 
or light work. For heavy castings the moulds 
are constructed in pits in the foundry floor, 
but light castings are dealt with in iron 
boxes. 

The process of annealing castings to render 
them malleable is different from annealing 
processes described in other lessons, but the 
effect on the metal is the same. 

The use of cores is sometimes confusing 
to boys and it is advisable to explain simply 
that a core is necessary whenever a hollow 
is wanted in the casting. The core fills in 
the hollow space with sand, which can be 
removed afterwards, in order to prevent 
the molten metal from running into that 
space. 


Matter of the lesson. — 

I. Orders.—An order for a casting is 
accompanied by a drawing or blue print 
which gives every measurement in minute 
detail. Specifications of the finish and 
quality of iron required are also clearly 
stated. This is important because different 
specifications alter the work of furnaceman 
and moulder. 

2. Patterns.—Drawings are passed on to 
the patternmaker who makes a pattern of 
the finished job in wood, or metal. Metal 
patterns are used only for large repetition 
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the pattern slightly larger t 
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measurements. (6) He must 
his pattern can be withdrawn from 
mould without disturbing the sand, 
often causes him to make it in sections 
that one section can be removed 
make way for another section to be 
laterally before lifting clear of the 
The pattern shop is a combination of the 
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arranges his charges and blast to 


a platform at the top with pig 
metal, coke and limestone. Relative 
ties of each vary with quality. 
iron will contain little virgin iron but 
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4- Core shop.—Cores are made 
sand mixed with a binding agent К 
core oil. Iron moulds have been made wii 
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This is done by laying straws or wax strings 
in the sand. These burn when touched by 
the metal and leave a hole through which 
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gas can escape. When moulded the cores 
are stoved in a large oven until they have 
hardened enough to be handled by the 
moulders without damage. 

5. Foundry.—Having received the pat- 
terns, the moulders construct the mould. 
The mould box is in two halves and each 
half is moulded separately. Bed sand, finely 
ground in a pan mill, is used. It is mixed 
with fine coal dust, hence its name “black 
sand". The pattern is placed in the box 
and the sand rammed round until the box 
is full. It should be noted that the boxes 
have sides only. The pattern is removed, 
leaving an impression of one half. The other 
half of the box is treated in the same way 
so that when the two halves are placed 
together they enclose a complete impression 
of the whole pattern. The face of each half 
is dusted with fine “parting dust" to 
prevent the two faces adhering. In the top 
half the moulder cuts holes, down which 
the metal will be poured. These are called 
gates. Opposite to the gates he cuts other 
holes called risers. The risers are really 
vents through which air or gas may escape 
as the metal runs into the mould. The box 
is then put together and firmly clamped 
down. Gates and risers are sealed with 
paper to prevent the mould absorbing 
moisture from the atmosphere. 

6. Casting. —The ladle of metal is brought 
along and the metal poured down the gates 
until it bubbles up into the risers. This 
ensures that the mould has been completely 
filled. Gas fires at the risers and round the 
joints of the box. This gas is caused by the 
hot metal burning the coal dust on the face 
of the sand. Before it can escape it forms 
a momentary buffer between the metal and 
the sand, remaining long enough to pre- 
vent the sand fusing into the metal and pitting 
the surface of the casting. By the time it 
escapes, the metal has begun to harden on 
the surface. When it has cooled sufficiently 
to handle, the box is parted and the casting 
shaken free from the sand. 


TEACHING IN PRACTICE FOR SENIORS 


7. Trimming—The metal in the gates 
and risers has solidified with the rest and 
adheres to the casting. This is sawn 
knocked off and all raw edges are g 


off on carborundum grinders. The casting 
is then placed in a sand blast chamber where 
a jet of steel shot cleans it and removes 
all sand. 

8. Annealing.—When malleable castings 
are required, they are placed in circular 


annealing pots and packed round with 
ferric oxide, the pot being then sealed with 
clay. They are placed in a gas-fired furnace 
and the door is sealed up. The heat is then 
gradually raised and lowered as with other 


methods of annealing. When the castings 
are withdrawn they are found to be beudable, 
yet as strong as before. 

9. Accuracy and care are essential through- 
out a foundry. Much of the work appears 


to be rough and ready, but the core is 
there. The casings for motor engines, for 
instance, must leave the mould with less 
than r/roo in. error. 


Conditions.— Visitors should be warned 
of the danger in the hot metal. If split, it 
splashes like water so that it is wise to keep 
well back during the casting. 

Children visiting engineering works should 
be warned on three points: 

т. Electric welding and acetylene welding 
must NOT be watched without cobalt-glass 
protection for the eyes. 

2. The machine shop is full of revolving 
belts and pulleys. It is unsafe to stand 
within three yards of the smallest. 

3. The welding and numerous electric 
motors necessitate many live cables. These 
must on no account be touched even if they 
appear to be well insulated. 

Particular stress is desirable on the prepar- 
ation for the machine shop, as there is а 
possibility that the children will be over- 
whelmed by what appears to be a mass of 
whirling machinery. They should be on the 
look out for certain machines. 
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I. Iron ore + coke + limestone (blast furnace) = PIG IRON + slag 


Pig iron + coke + limestone (cupola furnace) = CAST IRON -+ slag. 


2. ORDERS—Drawings Measurements Quality Finish 
| | 
Patterns Cores Furnace charges 
l | 
| 
Moulder Molten iron 


Mould in sand 
<- 


Casting 


Sandblast and Grinders «— — — 
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VISIT TO A COAL GAS WORKS 
Preliminary knowledge.—Coal gas was 


first discovered at the works of “Iron mad 
Wilkinson”, who passed it on to Murdoch, 
then working with Watt at the famous Soho 
foundry. Murdoch developed the discovery 
and the ruins of the world’s first gas holder 
may still be seen in the Soho works, now 
Messrs. W. and T. Avery, Ltd. 

The well-known experiment illustrating 
the distillation of coal to obtain gas is 
worth extending slightly. An ordinary 
“churchwarden ” clay pipe is set up with the 
bowl filled with small coal, and the top 

| of the bowl sealed with fire clay. When the 
| bowl has been heated with a bunsen, heavy 
fumes will pour from the mouthpiece. These 
will burn if a light is applied. When the 
clay seal is removed, the bowl will be found 
to contain coke and a layer of tar and 
carbon. The experiment should then be 
repeated, but this time the mouthpiece of 
the pipe is placed in a beaker containing 
water. As the coal distils, the fumes will 
be observed bubbling through the water, 


—— — 


leaving behind a cloudy trail which settles 
at the bottom in the form of tar. As the 
gas passes from the water it is much clearer 
but smells strongly of ammonia and sul- 
phuretted hydrogen. 

The cleansing of the gas from these 
impurities and the storing ready for use 
complete the operations of the gas works. 


Matter of the lesson.— 

I. Retort.—Both horizontal and vertical 
types are still in use and the teacher should 
ascertain which are used at the works to be 
visited, so that he may concentrate on that 
type. Horizontal retorts are benches of six 
or nine silica clay tubes, 8 to 12 ft. long and 
fitted at each end with air-tight iron doors. 
A furnace beneath raises the temperature to 
between 1,200° and r,400? C. The furnace 
is usually a producer-gas furnace. А 
mechanical charger thrusts pulverised coal 
into each tube from the back. As the coal 
distils under the heat the gases pass up an 
ascension pipe at the front and bubble into 
the hydraulic main above. The coke is 
automatically discharged from the front as 
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the charger thrusts fresh coal in at the 
other end. 

Vertical retorts are larger tubes of similar 
clay and are fed automatically from coal 
bunkers above. The coke is extracted from 
the bottom by a slowly turning screw. This 
type is also heated by а producer-gas 
furnace. 

2. Hydraulic main.—This is a large trough 
partly filled with water, which condenses 
much of the tar as the gases bubble through 
it. Exhausters help the gas through this 
and all succeeding apparatus. 

3. Condensers.—The gas is then passed 
through condensers, which are towers or 
banks of large diameter pipes, cooled by air 
or running water. The hot gas cools on its 
journey through these and deposits the 
remainder of its tar and some ammoniacal 
liquor. It is next forced through washers and 
scrubbers. 

4. Washers and. Scrubbers.—These dissolve 
the ammonia and other gaseous impurities. 
The washers are usually tanks containing 
plates full of tiny holes which split up the 
gas into minute streams. Fine jets of water 


AMMONIACAL 
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play across the plates and wash the streams 
of gas. The scrubbers are drums of revolving 
brushes, partly filled with water. As the 
brushes revolve, they pick up the water 
and cause it to trickle through the gas. 
After washing the gas passes into purifiers. 

5. Purifiers.—These are tanks containing 
trays of ferric oxide. As the gas passes 
over the trays, the oxide absorbs the 
sulphuretted hydrogen. After leaving the 
purifiers, the gas is fit for domestic con- 
sumption, but many works now pass it 
through a benzol extractor plant. 

6. Benzol extractor plant.—This extracts 
and liquidifies the small percentage of 
benzol and renders it fit for use in motor 
cars. The percentage is about .02. 

7. Meler.—This records the amount of 
gas passing into the gas holder. Я 

8. Gas holder —This is a huge tank in 
which the gas is stored. The most common 
type is telescopic, a circular steel chamber 
in several sections, with each section ог 
"lift" moving in the lift below and guided 
by rollers running on rails fastened to the 
lift above. The lowest lift is stationary 1n 
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water below ground level. All joints are 
sealed with water and the sections lift in 
response to the pressure of gas within. 

An automatic governor valve regulates 
admission to the gas holder and thus prevents 
fluctuating pressure on the street mains. 

9. By-products.—The coke is graded 
according to size, different grades being sold 
for use in furnaces, heating apparatus, 
domestic stoves, etc. 

Tar, ammoniacal liquor, spent oxide 
(sulphur), are sold to chemical works and 
used in the manufacture of carbon, bakelite, 
dyes, creosote, sulphuric acid, graphite 
pencils, disinfectants, pitch, drugs, and 
explosives. 


Conditions. —Much dust, heat and a gas- 
laden atmosphere will be found in the retort 
house. 
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The journey to the top of the retort bank 
has to be made up vertical steel ladders. 
Those with nailed boots should be particu- 
larly careful to put the instep well on to 
each rung. In the case of the vertical type, 
the climb is at least 8o ft. 
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The transport of coal and coke is effected 
by endless chains of bucket conveyors, 
Clothing should be kept well clear of 
them or serious accident might be en- 


countered. 
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VISIT TO GENERAL ENGINEERING 
WORES 


Preliminary knowledge.—The productions 
. of this type of works аге so numerous and 
so varied that the teacher is strongly advised 
to make a preliminary visit to the works, 


Benzol 


in order to ascertain the major productions 
and frame his preparation for these alone. 
For the same reason, the lesson set out 
below is limited to machines for shaping 
metal and methods of "sticking the pieces 
together.” 

Joining pieces of metal by means of rivets 


Before 


After 
FORGE WELDING 
Arm brought down to 
make contact 
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or nuts and bolts may be passed over, but 
time should be given to welding. The 
union of the metals may be illustrated by 
using plasticine. Two separate pieces are 
placed side by side with a thin strip lying 
. along the joint. The joint is then worked 
and pressed until the three become one 
united piece. If this is then pulled it 
will most likely break apart at some point 
other than the original joint. This is what 
happens when two pieces of metal are 
welded. 

The class should also know how an electric 
arc may be produced and how resistance to 
à current will generate heat. A vernier scale 
and a micrometer screw gauge should be 
introduced. By way of explanation, it is 
sufficient to demonstrate how the vernier is 
used, and to show that the screw of the 
micrometer has forty threads to the inch, 
so that one turns advances it іп. The 
sleeve fixed to the screw is divided into 
twenty-five divisions, and the class will 
readily see that by turning the sleeve 
through one.division the end of the screw 
is advanced one-twentyfifth of one-forthieth, 
ог ids; in. 

If the science room possesses a model of 
à hydraulic ram it should be demonstrated 
to the class, otherwise it will suffice to explain 
that power for presses is often secured by 
using pressure of water. 


Matter of the lesson.— 


т. Shaping the metal.—Material arrives at 
the works in the form of large metal sheets 
and bars of varying thicknesses. They are 
cut to size under shears and then marked 
out for shaping. The marking is done with 
chalk or white paint, and for repetition work 
à flat pattern of wood or sheet metal is 
used. These patterns are called templets. 
Straight cutting on sheets up to 11 in. thick 
is done on the shears, but thicker work and 
intricate edges are dealt with under an 
oxy-hydrogen ог oxy-acetylene flame cutting 
machine. 

Circular and elliptical bending is done by 
passing the sheet between bending rolls. 
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Machines similar to presses, with a knife 
edge pressing into a 'V' slot, execute the 
angular bends. Hollows are obtained by 
pressing the metal out under draw-presses. 
Great power is often required and therefore 
hydraulic power is most common on these 


machines. 

2. Assembling.—Having shaped the separ- 
ate pieces, the next step is to fix them 
together. This may be done by means of 
nuts and bolts or rivets, but much is now 
done by welding. 


(а) Thick metal is usually forge-welded. 


The edges to be welded are brought together, 
making a sharp angle. The joint is heated 
to welding heat by a gas furnace which can 
be moved to apply its heat to a given spot. 
Simultaneously a bar of softer metal is 


heated at a furnace near by. When at 


welding heat, the bar is laid in the joint 
and hammered or pressed until it unites 
with the other and forms a solid joint 

(6) Lighter and more delicate work is 
usually electric-welded. It can be used on 
aluminium and copper alloys, and recent 


developments indicate that its use will be 
extended to many more metals. 

A thin rod usually of similar metal to 
that which is being welded, but carrying a 
fluxing agent, is fixed in the welder's ha 
This forms one electrode and the 
forms the other. The current is switched on 
and an arc springs across from the rod to 
the work. The heat is sufficient to bring the 
joint to welding heat immediately round 
the arc, and to fuse the rod into it. The 
welder moves the rod to and fro in a semi- 
circular movement. This has the effect of 
throwing up the surface of the weld in tiny 
waves, and the top of the wave hardens at 
once, preventing oxydization below, inside 
the joint. 

If a continuous joint is not desired, the 
work may be spot-welded. The joint is 
forced together by the horns of a machine 
something like a pair of large coal tongs. 
As they press, the current passes from one 
to the other through the work. The resist- 
ance generates a welding heat and the work 


work 
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is firmly welded over the area touched by pears On 


the copper jaws. 


(c) Oxy-acetylene welding is similar to 
arc welding, The flame is played on to the 
joint and the welder holds the fluxing rod arranged that they swing round to bear on 
in his free hand. The fluxing and movement 
are the same as in the arc me 

3. Machine shop.—Complementary fittings 
for the above work are dealt with in the 
machine shop. Here the standard of accuracy 


must be the highest obtainable. An error without human assistance. 


of gin. will mean scrapped work, so 
gauges of every description are in constant 
use. The tools in all the machines are of 
very hard steel, sharpened at the cutting 
edge and set at an angle which will allow 
them to peel off shavings of metal from the | 
work. In some machines the work is held in a it has been designed. The importance of | 
chuck and revolves or slides against a fixed this stage can be appreciated by remember- | 
ing that these works produce the component | 
parts for cars, aircraft, locomotives and | 


tool; in others the tool revolves or slides 
against fixed work. The most common 


machines are lathes for circular work, ships. 
Blackboard Summary.— е 


SHEETS, BARS AND GIRDERS ОЕ IRON AND STEEL 


Marked off from drawings and templets 
Pieces shaped by | 


presses 


ral 1 TENTE 


Hydlaulic Flame Shears Rolls Drills Lathes Planers 


cutters 


Pieces asstmbled by 
| | Ж 9 | | 
Bolting Кіхейіп Forge Arc Spot 
5 welding welding welding 


| В 
Fitters add component parts from Machine Shops 


Tests for accuracy 


Painting 


grooves. 
دیا‎ басыма, such АЙ 
lathes, have a number of different tools so — 


the work in rotation, carrying out their 
operation without any pause for change. 

Other machines are almost wholly auto- | 
matic, feeding themselves, carrying out the 
operation and discharging the work and scrap 


4. Testing and painting.—The final stage 
of the engineer's production is the most 
important. All work is carefully tested оп | 
machines which record its degree of accuracy, 
its ability to stand internal or external strain, 
and its ability to do the work for which 
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Graded 1 


VISIT TO A HOLLOW-WARE FACTORY 


Preliminary knowledge.—The class should 
` understand that so-called “tin-boxes”, 
“enamel bowls”, and “galvanized buckets” 
are articles made of sheet iron and covered 
with a film of tin, enamel or spelter either 
for decorative purposes or for protection. 


_ kitchens, etc., are, of course, pack: 


Clay and porous stone mixed with water in pan mill 


eae 
Dipped or sprayed with enamel 
Stoved in furnace 


Passed to slabbing shops to ER: fireplaces or packed for despatch 


cement is run over all, and this, w 
damp, is covered with a thick 
concrete reinforced by iron rods. 1 
sets into one solid block, and w 
templet is removed, the fireplace i 
The tiles should fit perfectly flat bur f 
in the bottom of the templet. Sli: 
ments are made to the fit by gri! 
edge of the tile on a carborundum ~ ‘cel, 
Nothing further is required excep: ıı ashi 
and packing. The fire grate, tiles voll 
surrounds are not assembled until 
are fitting them in the house. 
i ts for bathrooms, lavat 


diately after re-grading. 


, 2nd, 3rd 


Covering work with enamel is really a trade 
in itself, but an increasing number of 
hollow-ware factories are installing their own 
enamel shops. The process is therefore dealt 
with in this lesson. The difference between 
japanned ware and enamel ware should be 
explained, but in a simple manner. It is 
sufficient if the class knows that japanned 
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Blackboard summary.— 


Ш. . 
TEACHING IN PRACTICE FOR SENIORS 


SHEET IRON 


Blanks fashioned under 


| 
Stamps Guillotines Hand shears 
| | Bode. | 
Pressed Riveted Soldered 
(Heavy work) (Food containers) 
MSN nS 
Spun | 
Trimmed | 
| 


Protected from corrosion by 


Japanning Enamelling Galvanizing Tinning 


Cellulose 
painting 


Cleaned and polished 


Packed 


VISIT TO A STONEMASON’S WORKS 


Preliminary | knowledge. — Information 
about the more familiar stones may be 
given in summary form:— 


Stone Quarry- Durability Building Decor- 

ing (outside) ation 
Portland Good High Suitable ^ Fair 
Sandstone Good Medium Suitable Fair 
Marble Good High ^ Suitable Good 


Alabaster Good Low Unsuitable Good 

The effect on stone of various climates 
and local conditions, such as smoke or 
acid laden atmospheres, should be touched 
upon. 

Unless the works to be visited has its 
own quarry near, some details of quarrying 
should be presented. 


(т) The top soil is removed and the rock 
laid bare. (2).Having decided which way 
the "grain" lies, the quarryman makes his 
cuts. The first is a channel or chad, zo ft. 
long, parallel to and 5 ft. away from the 
front edge of the stone. The chad is 4} in. 
wide at the top, narrowing to 3 in. at the 
bottom. The depth is dictated by the 
distance below of the layer of "green" or 
softer rock. It is usually from 4 to 6 ft. 
The cutting is done with a pointed pick. 


BLOCK READY FOR SPLITTING FROM QUARRY 


LEAVERS' 


Gutters are then cut from each end of the 
chad to the front edge. Iron wedges are 
hammered evenly along the chad and the 
rock splits ofí from the green bed in a 
rectangular block. It is then lifted on to 
the quarry railway by a strong jib crane. 
(3) Before leaving the quarry each block is 
tested for "shakes" or flaws. The mason 
taps it at various points with his mallet 
and judges it on the resulting sound. 


Matter of the lesson.— 

I. Sawing.—When a block is brought 
into the works it is cut up into slabs, the 
thickness depending on the work to be done. 
The saws are steel blades, 20 ft. long, 6 in. 
deep and lin. thick. They have no teeth 
but possess a wave which gives them a 
slightly jagged edge. The blades are fixed 
horizontally in a frame which moves back- 
wards and forwards across the block. 
Copious supplies of water trickle into the 
cuts made and the blades slowly work their 


ГРА 


Опе end of frame 
holding saws 


END VIEW OF BLOCK BEING 
SAWN INTO SLABS 


CARBORUNDUM SAW CUTTING THROUGH A BLOCK 
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way down until the block is divided into 
slabs. The slabs are then cut into sections 
under à carborundum saw. This is a thin 
wheel of carborundum which grinds its way 
through the slab as the carriage to which 
it is fixed moves forward. 

2. Working.—The stone is now reduced to 
portions capable of being handled by the 
masons. Designs and shapes are marked out 
in charcoal through a templet placed on the 
stone, and the mason begins to cut. He uses 
a round headed mallet and steel chisels 
ranging from a fine point to serrated cutters 
with an edge 4 in. across. 

3. Scouring.—The final smooth surface is 
obtained on a scouring machine. This is a 
moving arm, on the end of which is a flat 
carborundum scourer. The stone is placed 
beneath and the arm moves with a scouring 
motion about the surface. Water trickles 
over it during the process. The polish on 
very hard stones is obtained by treating 
with sand blast, a jet of steel shot ejected 
from a nozzle at terrific force by compressed 
air. As the blast moves over the stone it 
removes the slightest roughness. 

4. Softer stones.—Stones used mainly for 
decorative purposes, such as alabaster, are 
sawn from the block in a similar manner but 
can be shaped in machines almost identical 
with those used by a cabinetmaker. Circular 
work is turned on lathes, straight work cut 
by circular saws, fretted designs by band 
saws, and polishing is done on grindstones 
and calico bob wheels. 


(ШІ 
TURNING АМ ALABASTER BOWL 


Чоло: 


Here again, intricate designs and carvings 
are done by hand, the mason using similar 
tools to those mentioned above. 

5. Cements.—A stonemason often builds 
up his jobs in sections. These are later 
assembled. Lead dowels are placed between 
the sections which are then cemented 
together. The choice of cement is important, 


Blackboard summary.— 


r. List of stones given in preliminary knowledge. 


2. QUARRY. 
Top soil removed 
Chads and gutters cut into rock 
Wedges driven home 
Block split off 
3. WORKS. 
into slabs 


Block sawn 
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as it must be suitable for the stone and also _ 
possess high durability. Masons have their 
own ideas upon this point. 

6. Tinting—For decorative work stones | 
are often tinted to harmonise with a general 
scheme. The stone is sprayed with a solution 
to give the required colour. The constituents 
of these solutions are not for public knowledge. 


А 


| 
Steel blades 


Carborundum saw 


Slabs marked 


| 
out and shaped 


| 
Chisel and mallet 
(Soft 


| 
Sandblast 
(Hard stone) 


Sections AA or dowelled 


Lathes 


Stone polished by 
| 


Carborundum scourer 
3 (General) 


Carborundum 


stones) grinders 


Felt and calico bobs 
(Very » stone) 
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VISIT TO AN ELECTRO PLATING 
WORKS 


Preliminary knowledge.— Electro plating of 
metal products has rapidly extended during 
the last few years and it is now unusual to 
find a works solely devoted to plating. Most 
firms now plate their own products. 

It is therefore advisable for the teacher to 
acquaint himself with the products of the 
works to be visited and give a preliminary 
lesson on the process of manufacture. The 
products may be classed as hollow-ware, 
pressed work, light castings, lock fittings, 
or sheet metal work, all of which are to be 
found in detail in this series. 


Plate 


Articles 
ELECTRO PLATING BATH 


This lesson is one in which a classroom 
experiment may be usefully employed to 
assist the children to grasp the process of 
plating. They should also be given in a 
simple manner the scientific principle on 
which the process is based, that is, the 
partial decomposition of metallic solutions 
by electric currents. 


Matter of the lesson.— 

I. Cleaning—The article to be plated 
must be free from all surface dirt. The 
rigour of the cleansing varies with the 
nature of the plating, but the usual practice 
is to boil in an alkaline solution to remove 
grease, then wash in running water, to dip 
in a weak acid pickle, and complete with 
another washing in water. A piece of copper 
wire is attached to each article. Some plates, 
such as silver, respond more readily when 
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assisted by some other metal. For these, 
the article is dipped in an acid solution 
of the second metal immediately after 
washing. No article is touched by hand 
after the boiling in soda water. Rubber 
gloves are worn by the operatives. 

2. The plating bath.—This is a large 
lead-lined bath filled with an acid solution 
of the plate metal. Two brass tubes run 
round the top, the upper connected to the 
anode and the lower to the cathode of a 
battery or dynamo. Brass crossbars lie 
across these tubes. The articles to be plated 
are suspended by their copper wire, the 
crossbar resting on the cathode tube in such 
a manner as to be completely immersed. 
A plate of the metal to be deposited is 
suspended from the anode crossbar and 
is also immersed. A current of 4 volts is 
switched on and the articles remain immersed 
for some hours, the longer the period, the 
thicker the plating. 

3. Finishing.—When withdrawn from the 
plating bath, the article is dull and' often 
encrusted with tiny white particles. This 
crust is removed by placing in a scrubber, 
which is usually a barrel containing wire 
brushes. The brushes revolve and dip into 
a weak alcoholic solution as they brush 
the article. Stale beer is one of the best 
solutions for the purpose. 

After scrubbing, the article is washed in 
running water and then placed in a revolving 
barrel which contains water and tiny pellets. 
As it is tumbled about the action of the 
pellets is to clean and polish. Finally it is 
given a high polish on bob wheels made of 
calico impregnated with jewellers' rouge. 

4. Tinting.—Should a shaded or tinted 
finish be desired, it is given before the 
polishing. The article is brushed or sprayed 
or partly immersed, whilst still wet from the 
washing, in solutions of chemicals which will 
give the desired shade. This entails further 
washing. The drying after washing is in all 
cases effected in a bran tub. This is another 
revolving barrel which contains bran or 
dry sawdust. In addition to drying it 
further polishes the article. 


зе. 
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Articles received in dirty condition from the machines 


Boiled in strong soda water 


Washed in running water 


Pickled us acid 


Copper ids fixed 


Immersed in plating bath 


Current switched on 


Removed from bath and scrubbed in an alcoholic solution 


Washed in water 


Dried in bran tub 


Polished on calico bobs 
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VISIT TO A LOCK FACTORY 


Preliminary knowledge.—A factory of this 
kind may be divided into distinct sections: 
(1) a foundry; (2) a machine department; 
(3) a finishing section. 

Much of the work in the foundry is in 


non-ferrous metals, and this differs in some 


ways from the work in cast iron. The 
moulding and coring is the same but the 
metal is smelted in plumbago pots, each 
holding about 28 lb. of metal. The furnace 
is underground and the pots are drawn up 
through gratings. During the casting dense 
fumes are given off and have to be evacuated 
through a canopy under which the casting 
is done. 

The machine section has blanking machines, 
stamps, presses, lathes and drills. These are 
given in the engineering lesson. 

The finishing includes electro plating, 
which should be revised. 


Matter of the lesson.—Locks were at one 
time the work of skilled craftsmen, but 
modern machinery has made possible the 


mass production of reliable locks of all 
descriptions. In a lock factory one is 
certain to find the manufacture of allied 
articles such as door fittings, hinges, window 
catches, etc. 

т. The foundry.—This has two sides, the 
iron foundry and the non-ferrous side. The 
casting of iron is given fully in another 
lesson and the differences in non-ferrous 
casting are referred to above. The patterns 
will be found to be of metal as there is 
much repetition. Some of the work is very 
small and a number of these will be included 
in the same mould. This is achieved by 
using a plate pattern. The small patterns 
are cut into two halves and soldered to a 
sheet of metal, all the tops on one side and 
the other halves on the underside, exactly 
opposite their respective tops. Gates are 
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piston head and allows a free return. The 
piston is joined to a crank by a rod, and as 
one end of the crank is fixed to a spindle, 
the thrust of the rod causes the free end of 
the crank to rotate, with the spindle as the 
centre of its circle. The power of the thrust 
now lies in the rotary movement of the 
spindle, and this will drive a machine to 
which it is connected by chain or pulley 
and belt. The motions of the piston, however, 
are not regular, the out thrust being sharper 
than the return, and in order to give steadi- 
ness to the movement, a heavy flywheel is 
fixed to the spindle. Steam engines, with 
ordinary care, are entirely dependable, and 
are therefore used in circumstances where 
engine failure would result in disaster, such 
as winding of pit cages. They are also "good 
tempered”, having very little about them to 
give trouble by going wrong. Many steam 
engines have watched generations of workmen 
pass and still do their own work well. 

Unfortunately the engine requires plenty 
of room. The engine itself is large and 
unhandy, and it must have boilers to give 
it steam and coal bunkers to hold the fuel. 
Further, it resents sudden extra loads and 
cannot call up reserves to keep going when 
work beyond its normal capacity is suddenly 
demanded. It is noisy and its fuel causes 
smoke and dirt. Above all, and this is the 
main reason for its gradual elimination from 
industry, it is expensive to run. In addition 
to fuel, the weekly wages of men at the 

` boilers besides those in the engine room 
,make it an expensive source of power. 

3. Internal combustion engines—(a) Gas.— 
The gas engine has a motion identical with 
the steam engine, the difference lies in the 
force used to push the piston back. Whilst 
the piston is moving up the cylinder, coal 
gas and air are entering at the head, and 
at the end of the stroke, whilst the piston 
is compressing the gas, an electric spark 
explodes the mixture. The sudden expansion 
thrusts the piston back, and then the 
momentum imparted to the flywheel is 
enough to ensure the return of the piston for 
another stroke. 
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Transforming reciprocating motion 
into circular motion. 


ae & Air Inlet Valve 


Cylinder 
Exhaust Valve 
Ignition 


Gas ENGINE 


Gas engines are much smaller and make 

less noise than steam engines. No one is 
needed to attend to fuel, and there are no 
cumbersome dirty boilers. There is nothing 
outside the engine room except the water 
tanks for cooling and the pipe to the gas 
main. When subjected to sudden extra 
loads it will cope with them fairly success- 
fully. Industry, however, is not too fond of 
the gas engine, chiefly because it depends 
on the gas, a commodity controlled by an 
authority not connected with the firm. 
- (b) Crude oil engines.—These are similar 
to gas engines, but the explosive mixture 
is vaporised oil and air. After a few strokes 
the engine generates sufficient heat to 
vaporise the oil, but it requires assistance 
from special starting gear at the beginning. 
It possesses all the advantages of gas engines 
and is capable of as much work. In addition 
it is cheaper to run, for much of the fuel is 
waste oil from machinery or crude stuff 
costing a few pence a gallon. 

(c) The petrol engine.—This is too delicate 
to use for general power purposes in а 
factory. 

4. The electric molor.—Here we have no 
cylinders and cranks, but a direct rotary 
motion which can be coupled up at once. 
The inner core or armature is free to rotate 
on a shaft. Surrounding it are a number 
of electro magnets and when these are 


= A 
electrified they compel the armature to | 


revolve. Couplings are fixed to the shaft of 
the armature and a direct drive is obtainable. 

The electric motor has overwhelming 
advantages over its rivals. It concentrates 
great power in a very small space, it needs no 
attendant, it is clean, almost noiseless and 
responds instantly to control by a switch. 
It will do its work unnoticed save for an 
instant’s switching on or off. Rarely is it 
known to fail even when given sudden loads 
almost double its normal capacity. Having 


Blackboard summary.— 


1. Energy from fuel becomes MOTIVE force. 
ROTATING motion obtained by using CRANK SHAFT. 
FLYWHEEL imparts regularity to motion. 


2. STEAM ENGINE. 


Heat—Water—Steam 
Enters cylinder 
Imparts thrust to piston 
Operates crank shaft 


Motion 
Cumbersome, costly, percentage of power to fuel rather low, stalls under overload. 


3. GAS ENGINE, 


Coal gas and air 
Explodes under compression in cylinder 
Imparts thrust to piston 


Operates crank shaft 
Less cumbersome, less likely to stall, less waste of power. 


4. CRUDE OIL ENGINE. 


Oil vaporised by heat and pressure 
Mixed with air | 


Exploded in cylinder 
(Similar to gas engine) 


encased and so offers no danger to 
unwary. It is cheap and tends to be 
even cheaper to run. The controls may 
placed well away from it, in a spot where 1 
no unauthorised person can intrude. 

5. Selection of power.—In every indust 
the careful selection of power is essential. 
Running costs are important but must be / 
considered in relation to the work to be ES 
done, and with a view to future extension of. ; 
the work. ) 
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5. ELECTRIC MOTOR. 


Current renders magnets active 
ала EE 
Immediate rotary motion 
Direct drive possible 
Small, clean, noiseless, economical, simple control, responds to overload 


LITERATURE 


Aims of lessons.— Literature in the leavers’ 
class includes everything which assists the 
children to absorb the ideas of others and 
to give expression to their own. 

When mapping out his programme, the 
teacher remembers that his aim is to 
approximate the atmosphere of post-school 
life, and brings his knowledge of the district 
to act as his guide. The foundation of his 
scheme is his estimate of the place and 
* form literature will assume in the life of the 
average youth in the district; on this he 
builds his plans to introduce the children 
to what lies ahead. 

Lessons are divided under two general 
headings, one group designed to give each 
child the ability to express his thoughts 
clearly in speech and in writing, the other 
aiming to give him an introduction to the 
sources from which he will absorb his 
thoughts and ideas in the future. 


Expression of ideas.—In group one, the 
first care is to encourage the boy to speak. 
Debates, discussions, question, answer and 
dramatisation in other classes have already 
removed diffidence, so that the teacher is 
left free to concentrate on clarity. 

One useful series of lessons is on local 
idiom and trade terms. Boys are encouraged 
to listen for them at home and in conversa- 
tion outside, to bring them to school in their 
context and to take part in a general dis- 
cussion on each phrase. Having decided on 
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the precise meaning, the boys may then 
in conversation provided they do so tl 
Another aid to clear expression i tant 
practice in the delivery of mess I 
teacher often checks a delivered ue 
and seeks the messenger's explan tion 
there has been the slightest vara tof 
School telephones, as supplied th 
General Post Office, are most useful in th 
work. Messengers are expected to theif 
own intelligence and to carry < theif 


duties with speed and courtesy. 
Interesting results may be obtained b 
occasionally giving the class ten minutes fo 
free conversation, the teacher after 
calling on boys to give a short : 
the conversation in their little grou; 
an outline is laboured the group is called 6 
to assist in the reconstruction of th 
conversation, remark by remark, and th 
revised outline given by the first boy 
Daily exercise is given in short verb 
descriptions of common objects, care bein 
taken to ensure that essentials are mob 
omitted in the desire for brevity. Аз 
variation, the class may be called upon 16 
give directions from a given spot to tl 
next town as they would to a strange 
The spot chosen should be familiar 46 
everyone in the class. ] 
The minimum desired in written expression 
is ability to write a letter and ability t9 
put on paper the verbal descriptions men 
tioned above. The minimum is attained 
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Fiction is no longer selected for the class. 
Ample material is placed on the shelves and 
each boy is responsible for his own selection 
and reading. He is required to know some- 
thing of author and plot before replacing 
the book, and his knowledge is checked by 
the teacher. The twopenny shocker is a 
great stumbling block, but its influence 
often weakens before the healthy excitement 
found in the pages of such authors as Buchan, 
Farnol, Macdonald. Boys are helped to 
discuss authors, and once a boy has expressed 
a liking for a particular writer he is led to 
read more of the same man. The intro- 
duction to other reading, such as biography, 
travel, exploration, proceeds with caution. 
A start is made with stories of men famous 
in modern sport or adventure, Hobbs, 
Campbell, Scott, Lawrence, springing readily 
to mind. As individual boys display interest 
in particular spheres,—aircraft, wireless, 
electricity, motors,—for example, the life 
stories of men prominent in these spheres 

are put before them. 

Interest in technical books is not aroused 
until boys have decided on the careers they 
wish to follow. Deep reading is not attempted, 
but boys are made to understand that such 
books have to be studied rather than read, 
and instruction is given on how the books 

"must be used if they are to extend and 

clarify the information picked up in a 
. person's daily work. Reference books are 
brought out on every occasion that definite 
information is required. 

The school wireless receiver is used not 
as a. source of information but as an aid in 
teaching selection and intelligent listening. 
The class has a copy of the Radio Times 
and certain broadcasts are selected. The 
Selection is as varied as possible and boys 
are deputed to listen and report to the class. 
The report is freely discussed and criticised. 
At intervals the whole class listens to a 
broadcast during school hours and writes 
out reports. 

The dominating aim in drama lessons is 
to bring the work into line with what is 
possible to the boy in the future, particularly 
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opening his eyes to the interest lying in and 
around amateur dramatic circles. 

At the beginning the teacher reads a 
number of one-act plays, selecting those 
which hold an appeal to the mind of a boy 
of fourteen. The Dear Departed, The 
Monkey's Paw, are good examples. After а 
few readings the boys begin to take the plays 
from the shelves for private reading and the 
teacher then introduces reading by the boys 
themselves. A clear space is available so | 
that natural movements may be made whilst | 
reading, and the play moves without break 
to the end. The teacher is on the alert to 


cover reading errors and fluffed lines as 
quickly as possible. Discussion follows the 
reading but centres round the plot, character- 
isation being introduced later. When special 
interest is displayed in a play a number of 
boys are given the opportunity to prepare 
the parts. Script is learned at home and 
the group allowed a corner of the hall for 
rehearsal. When sure of getting through 
it they are allowed to present it to 
the class. Corrections and improvements 
are not suggested until after the first per- 
formance. ` 

One method of arousing interest in 
characterisation is to select boys to speak 
and behave through a lesson as if they were 
certain characters from the plays. 


School library.—In addition to the usual 
list of fiction, readings in literature, 
anthologies of verse, and plays, it would be 
useful for the school library to contain 
copies of the following reference books:— 
Everyman’s Encyclopaedia; Concise Oxford 
Dictionary; Whitaker's Almanack; Daily 
Mail Year Book; Pitman’s Year Book; 
Smallholder, Gardener and  Poulirykeeper's 
Year Book; First Aid to the Injured; H ighway 
Code; Sherley's Hints to Dog Owners; Spon 8 
Workshop Receipts. B.B.C. year books, and 
year books of football, cricket, boxing, tennis. 
Harriers and track athletics are also recom- 
mended, besides a motor repair manual, à 
ready reckoner, a comprehensive atlas and 
a book on mechanics, and introductory text- 
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books to as wide a range of industries as 
can be gathered. 


Daily newspapers.— The preliminary lessons 
on the newspaper have but one aim, to 
arouse an intelligent interest which will 
become wider and stronger with the passage 
of years. Later lessons are designed to give 
this interest direction and definition. It is 
essential that each member of the class 
should be well supplied with newspapers, 
obtained without expense in the manner 
already described, a good general atlas and 
à dictionary. General reference books should 
also be available on the shelves. No other 
apparatus will be needed for the lessons 
summarised below. 

Correlation with other subjects is not 
overlooked, for this helps the immediate 
lesson and, what is more important, illustrates 
the intimate connection between the news- 
paper and the general affairs of life. 


Summary of matter for lessons.—r. The 
newspaper is a brief and interesting daily 
booklet on the world. It publishes facts, 
previously unknown, about people and 
places, together with opinions and con- 
clusions based on those facts. A list of news 
items, compiled by the class from the papers 
of the day, provides all the necessary data 
for this lesson. 

2. How news is gathered.—Correspondents 
and reporters send accounts of all interesting 
matter brought to their notice to their 
paper's headquarters. Many papers have 
their head offices in the Fleet Street area of 
London. The richest of papers cannot afford 
to have representatives in all parts of the 
world, and much news is therefore bought 
from news agencies, such as Reuter, Press 
Association and British United Press. Items 
bought in this manner may be recognised 
by the wording which is the same in different 
papers. Agencies were established in the 
first place because the Post Office refused 
facilities for transmitting news. The Times 
was the pioneer and was so successful that 
it obtained the news of Waterloo before the 


Government. Reuter was a naturalised tee 


Englishman who set up his agency for the 
purpose of gathering commercial news, but 


it soon became a general agency. The Class 


will recall, "News, copyright by Reuter, 
etc." broadcast by the B.B.C. 

3. How news reaches the public.—Much 
news transmitted to headquarters is never 
used. Sub-editors select reports which they 
consider most interesting to readers. A 
general editor directs the work of sub-editors. 
A rough proof of the edition is submitted 
to the chief editor and when he has passed 
it the printers set to work. Compositors 
set up the type in the machines and hundreds 
of thousands of copies are printed. These 
are handed to the despatch departments 
where they are packed and sent away by 
road and rail, ship and aircraft to news- 
agents in all districts of the United Kingdom 
and even abroad. The agents hand them to 
their distributors, usually boys, who deliver 


A 


them to our homes at breakfast time. Interest | E 


is added to this lesson if pictures can be 
obtained illustrating large printing presses, 
automatic compositors and drums of papers 
ready for printing. " 
4. Sections of a newspaper.—These include 
the leading article, indicating the paper's 
attitude towards the chief topic of the day; 
political news, that which concerns nations 
and governments; general news about 
individuals, groups and natural phenomena; 
news of sport and recreation; financial 
news which is of great interest to those 
responsible for industrial concerns; details 
of the movements of ships and aircraft; 
articles on various subjects by men who 
are not on the paper's stafí; reviews and 
criticism of books, plays and films; pro- 


grammes; public notices; stories; photo- | 


graphs and cartoons; correspondence; 


advertisements, which are the paper's chief | 


source of revenue. This lesson offers great 
scope for correlation with other subjects. 

5. Newspapers as a medium of com- | 
munication.—They provide a medium of 
communication between individuals, in the 
Personal and “Agony” columns; between 
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- опе individual and the public, in articles and 


letters to the editor; between firms and the 
public, in the advertisements; between 
organisations, governing bodies and the 
public, in the Public Notices; between 
Government and nation, in the political 
columns. 

6. Social value of newspapers.—They are 
a vehicle for interchange of points of view 
on debatable matters; a powerful influence 
for the welfare of the individual citizen by 
agitation for redress of injustice; they 
exercise the right to comment freely upon 
the public actions of those who wield power 
over their fellows; they promote better 
understanding by describing the lives and 
activities of classes and nationalities other 
than their own. 

7. Some elements which are not wholly 
desirable —It must be remembered that a 
newspaper is a commercial undertaking 
which must be profitable. Profit depends 
on circulation, which in turn depends on 
interest. If interest wanes, attempts are 
sometimes made to recapture it by clamouring 
for attention. 

Methods adopted include exaggeration and 
misrepresentation, presenting only one side 
of controversial matters; bribery through 
gift schemes and over-rewarded competitions; 
appealing to lower tastes by stressing the 
sordid and brutal elements of the day’s 
news. 


ARITHMETIC 


The period is devoted, as stated, to 
arithmetic. Opportunities for excursion 
into wider mathematical fields, if considered 
desirable, may be made in certain after- 
noon periods, but for one hour each day 
the class concentrates on arithmetic. The 
boys are at an age and some at a stage 
where mathematics may be wider and more 
interesting, yet the teacher rejects temptation 
to explore. He reminds himself that arith- 
metic is a vital necessity to every boy, no 
matter what branch of industry he enters. 
It is no exaggeration to say that a boy who 


leaves school with a weakness at 
is industrially crippled before ht 

The minimum aimed at is that 
should possess ability to use the rules 
in any of the usual media, to tand 
fractions and percentages and to di! tiate 
between linear, square and cubic 

When the teacher sorts out hi 
he finds the class 4 boy who 
through a civil service paper 
class C boy who cannot subtract 
rest of the class strung out at 
between the two. 

For the first week or two all ar 
to be on a level with C, and the 
hammers at first principles, igi 
bored attitude of A. 

A paper is then set on the n 
desired, and the class is graded int 
fluid groups on the results. The high 
composed of boys who can work individ 
as is the second to a lesser degre: 
lowest is for those who have not yet 
the minimum test. 

The work of each group is 
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selected and each boy must show a satis- 
factory amount of work at the end of each 
period. The teacher spends the first half 
hour with the lowest group and tries to 
tackle a single difficulty with each one 


individually. This is followed by a quick 


. visit to the higher groups, correcting and 


noting progress in each case. Occasionally 
he finds it necessary to spend the whole 
hour with the C's, and he does so without 
hesitation for they are his first care until 
they have acquired the minimum. He never 
admits that a boy, however backward, has 
no hope of reaching the minimum. Such 
cases are not hopeless but desperate—in à 
short time they will be in industry—and 
desperate cases need desperate remedies. 
When orthodox remedies have failed he 
resorts to unorthodox experiments. The 
cases are isolated and generalisation is not 
possible, but it is noticeable that some 
apparently hopeless cases аге due not to 
sheer inability to grasp simple facts but to 
an ingrained fear of the subject, fear with 
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its train of dalike or hatred These will 
temain as sheep before the arithmetical dog 
until they discover that the dreaded animal 
b nothing more than a міні and docile 
servant. Methods of overcoming this fear 
depend om the teacher and case. Here bs 
one of many. Майа are needed for the 
class project. In order to find tbe quantity 
which must be purchased the "дайт" is 
told off to count the number of nails in а 
pound. This occupies an hour, Later, the 
teacher counts an ounce and does the rest 
on paper, chatting with the boy until he 
begins to see multiplication as a labour-saving 
servant instead of a vicious taskmaster, 
Tests are held fortnightly and never 
deviate from the minimum though figures 
become more difficult and exercises take 
more problematical aspect as progress 
made. Mental calculation is 
at all times, and the boys made to 
stand that a single unnecessary 
almost as great a failure ая an incorrect 
answer. Such figures waste time—the 
greatest offence in industry, The teacher no 


reasoning being apparent on the paper 
because he is not teaching arithfnetic as an 
instrument to develop reasoning powers. 
In this class it is simply a means of obtaining 
a result, just as it is in industry. The correct 
answer in the minimum of time is the aim 
throughout. Accuracy is set up as a golden 
image. A boy must know that a calculation 
is correct before he leaves it, a rule which 
entails much instruction in checking and 
cross-checking. The necessity for such a 
rule may be brought home to the class by 
pointing out that inaccuracy at work means 
a lost job, and that his future calculations 
will be made in places where there is no 
teacher to correct his errors. He must 
correct them himself or—visit the labour 
exchange, 

In the shops of a firm famous for its 
record-breaking cars the writer has seen 
prominent notices, “The lives of brave 
men depend upon your accuracy.” The 
teacher never forgets that some of his boys 
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Mon. 8.30 a.m.—5.30 p.m. 
Tues. Еж», —60 „ 
Wed. 8.30 „ —6.30 
Thurs, 830, —7.0 

Fri. 830. —§.30 
Sat. 830. —4.0 , 


2. How much should be in a pay envelope 
for the following week? :— 


5} doz. 3 scrap. 
74-29» 


Mon. 
Tues. 


8 doz. б scrap 
3 » 2s. 6d. fine for breaking 
tool. 
Fri. 5%, 
Sat. 32227. Таз зсгар 


Piecework rate is rs. 6d. per dozen, no 
pay for scrap. Deductions, Is. 74. health 
and unemployment insurance, 2d. hospital, 
1d. canteen, 3d. sports club. 

3. Compare the pocket money of these 
three young men:— 

A. Works near home. Wages 35s. per 
week; gives £1 to mother for board. 

B. Works five miles away. Wages 39s. 
6d. per week; gives Хт to mother; travel 
expenses 5d. per day; dinner at canteen 5d. 
(Goes home for dinner on Sat.) 

C. Away from home. Wages 45s. per week ; 
board and lodgings 25s.; washing and 
mending 2s. 6d.; cost of week-end at home 
once a month, 125. 64. : к 

Example of a "minimum" paper set at 
the beginning of the term. 

I. (Write answer only.) Add:— 


£13 9 4i 
618 84 
27 5 114 
I9 3 9 
314 7 


2. (Write answer only.) Subtract:— 
І8і o il 
74 13 5i 


3. What change out of a тоз. note is due 
'to a customer who has purchased 4 tins of 
fruit (4) 1044. each; lb. tea @ 2s. 84. per 
1Ь.; 2} lb. bacon @т5. 54. per 1Ь.? 

4. Find the total weight of 23 loads of 
coal, each load being 223 cwts. 

5. A milkman delivers 128} gals. of milk 
to 54 customers in a week. What is the 
average consumption per customer? 

6. Take $ of 51 from % of 12$. 

7. Square 8.35 and divide the answer by 


1.0. 
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8. Find the cost of planing a floor 20 ft, 
3 in. by 13 ft. 4 in. at 2s. per sq. yd. 

9. A man divides his income as follows:— 

Household expenses 65%; clothing 7%; 
insurance 101%; savings 5%; amusements 


and pocket money 121%. 

What amounts will he give to each in a 
year in which he earns £210? 

Having passed this test the boy is given 
a series of exercises and works as an 
individual. Part of this series is the same 
for everyone and includes exercises on: 
Wages and rates of pay; household budgets; 
relation of costs to consumption of coal, 
gas and electricity; house rent and purchase 
(including law charges and building society 
rates of interest) ; rates; repairs and deprecia- 
tion; taxation; postal charges; insurance 
policies; hire purchase; loans; public services 
(costs and returns). The rest of the series de- 
pends on the industry which attracts the boy. 

Those keen to follow one of the many 
branches of engineering are given probiems 
based on: Fractional parts (especially those 
found in micrometer and vernier readings); 
percentages; square and square root; logar- 
ithms; mensuration of surfaces and solids; 
volume; cross section and length; voiume 
and weight; ratio and proportion; gear 
ratios; relative speeds; decimal equivalents; 
metric equivalents; water and air pressure; 
hydraulic equivalents; formulae connected 
with above. 4 

Those interested in building trades have 
problems on: Fractional parts; percentages; 
square and square roots; mensuration of 
surfaces and solids; safe loads on masonry, 
roof, floors, beams, chains, ropes; durability 
tables; costing—raw materials and labour; 
formulae. 

The boy destined for an office works at: 
Fractional parts; metric and decimal equiv- 
alents; percentages; logarithms; proportion; 
profit and 1055; partnerships; business 
accounts; investments; exchange and dis- 
counts; sales and commission; costing— 
raw materials, overhead charges, freights, 
labour; customs and excise duties; insurance 
rates, 
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SPEAKING INTO A Dic TAPHONE, AND A TYPIST LISTENING IN TO IT 


Thinking about a job.—During the last 
year or so at school, boys and girls begin 
to think of what they will do when they 
leave school. This is natural; they have 
passed from childhood and, as a rule, are 
anxious to go to work. For this there are 
various reasons; some may wish to help 
their parents and to become independent, 
others perhaps may wish to escape from the 
restrictions and discipline of the school. 
They little think that the restrictions and 
discipline of work are more severe than 
those of school. 

Whatever the reason may be, the end of 
schooldays comes to all and the problem 
of getting a job must be faced. Everyone 
agrees that the kind of job boys and girls 
get when they leave school is important. 
If it is suitable they learn their duties easily, 
they fit into new conditions and are happy 
and contented. They win the approval of 
their superiors and develop self-confidence, 
If the work is not suitable, the youngsters 
find it very difficult, they make many mis- 


takes, become discontented and lose heart. 
If they leave, as they often do, they are 
less well qualified for the next job and 
probably drift from job to job and reach 
manhood without learning any trade or 
work properly. 

It is very easy to get into the wrong job. 
Boys and girls know so little of the world of 
work; their parents, too, are in little better 
position, The modern world is very complex; 
so many changes are taking place in industry 
and commerce that few people have extensive 
knowledge of the conditions of work outside 
their own occupation. Very often we find 
that parents are aware of the disadvantages 
of their own job and warn their children off 
it, but allow them to enter others more 
undesirable. 

A favourite question for parents, relatives 
and friends to ask of boys and girls when 
they are nearing the age to leave school 
is, “What do you want to do when you leave 
school?” It is very rare that the answers 
given are of any value. A few people have 
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MEN AT WORK ON THE EXTENSION OF MANCHESTER 
TowN Harr 


definite opinions as to the work they wish 
to take up. These children present little 
difficulty; all that is needed is to find a 
suitable vacancy in the work they desire. 
The views of the majority of children, 
however, change almost from week to week. 
We have all heard of the boy who wanted 
to be a soldier to get a good view of the 
Coronation procession, or of girls who 
wished to take up flying after reading of 
the exploits of famous airwomen. 

It is clear that the haphazard method of 
choosing a career is not unlikely to lead to 
discontent and trouble for the individual 
and inefficiency and waste to the community. 
Many of the misfits in industry and commerce 
are due to lack of guidance when the young 
person starts work. This in turn is generally 
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How to prepare for getting a j he 
boy or girl leaving school may t ed 
to a traveller going on a strange 
If he is wise he will endeavour to ge \- 
tion from previous travellers as to t ire 
of the route, the difficulties and les 
he may expect and, not least nt, 
how he should be equipped for t! у. 
He should have a chart by whic er 
his ship on the sea of life. Who w le 
this chart? In order to choose t ht 
job, the young person needs to k: od 
deal about different jobs so th nay 
be able to compare one with anot He 
also needs to know a good d bout 
himself. 

In regard to the job, he shoul 10W 
what it requires in the way of abilit: W- 
ledge, character and energy; what | cts 
it offers for getting on, what is the ind 
whether there is a good demand for juniors. 
He also should know his own powers and 
temperament. Is he very intellig or 
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the result of ignorance as to the conditions Pirnrıne a GARGOYLE IN DREAMLAND PARK, 


of work and the qualities required for success. 
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The school as vocational guide. —No agency 
is better suited than the school to act as 
adviser to the young people leaving school. 
The teachers know the children well, prob- 
ably better than anyone, not even excluding 
their parents. They know the kind of home 
the child has, the family circumstances, 
his ability and the main traits of his charac- 
ter. Owing to the system of periodical 
medical examination, the child's medical 
history is before them and this is in itself 
a valuable aid in choosing a career; for some 
pupils, for example, jobs are unsuitable 
which require good hearing, good eyesight, 
which involve much: standing or exposure 
to weather or close detailed work. In these 
cases the medical record is essential if 
serious damage to the young person's health 
is to be avoided. All will agree that the 
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A WOMAN DENTIST EXAMINING A YOUNG PATIENT 
IN A SURGERY ON WHEELS 


school is well qualified to deal with this one 
side of the problem, the pupil’s physical and 
mental capacity, but to provide information 
on jobs is not usually considered to be within 
the province of the school. It should, how- 
ever, be remembered, that for a number of 
years the school has devoted its energies 
towards developing the pupil mentally and 
physically, in order to fit him or her for a 
useful place in the adult world. What is 
more fitting than that the school should 
complete its work by helping the young 
people towards getting a suitable job. 
During the last months of school, the pupils 
are interested in the subject of going to 
work. Any information on this topic will 
be readily received, for the youngster looks 
on it as useful and practical and who is so 
sternly practical as the average school- 
leaver? There is time, too, at school to 


consider in detail various kinds 
whereas when the pupil leaves 
imperative for him to get a jo 
as possible. It should, however, 
bered that some experienced рео} 
mend a youngster to try out a 
jobs and spend a year or two 
down before making the final « 
career. This method has its advaı 
it presupposes that there are pl 
available, that the youngster c: 
his job easily, and that there i 
purpose behind each change. № 
conditions can be generally accept 
not usual for a youth to have a 

in life and, іп any case, advice ап: 
on the change are valuable. It m: 
overlooked, however, that no 
work is done without effort, and 
young people rightly about caree: 
much effort. If the teacher adopt 
of the experienced navigator and 


point out to his pupils the far-distant 


and the most suitable course by whic 
can steer, he himself must chart the « 
seas, study the wrecks and derelict 
dot every route, and realise how 
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1 by those who set out ill equipped р 


The task of the school.—How best can the 
work? The first thing 
ess the pupil in terms of 


health, ability, temperament 
All teachers do this in the 
daily intercourse with their 


it if the information is to be used 
I the child to. a suitable post, 
the assessment should be more systematic 
Ihe following may be helpful in assessing the 
pupil 


How should the boy or girl be assessed 
for appearance, taking note of cleanliness, 
neatness and, not least important, expres- 
sion? What should be the mark for industry? 
Is the child energetic, persistent in his work 
and reliable in the performance of duties 
set him? Can he do a job without close 
supervision? General mental attitude is 
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PACKING Tins OF Cocoa AT A CHOCOLATE FACTORY 


another classification. Is the boy alert and 
careful, does he work well with others? We 
may also ask, is the pupil ambitious? Has 
he or she initiative? Is he self-confident and 
capable of asserting himself? Then again, 
such qualities as fearlessness, timidity, sub- 
missiveness, shyness, sociability, are of use 
in suggesting a suitable occupation. We 
should also consider whether the pupil is 
noticeable for his desire for change and 
variety. Is he excitable or stolid in his 
reactions? His physical condition should 
also be considered. Is he strong or delicate, 
has he any defects which may interfere with 
the successful pursuit of a particular occupa- 
tion? We may then classify our pupils 
according to their interests. What a person 
likes to do is an important consideration in 

[Fox Photos, vocational guidance because there is no 
STUDENTS IN A SouTH WALES COLLEGE LEARNING doubt of the close relationship between 

TO BE CARPENTERS interest and output of energy. 
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There are three broad classifications of 
interest which are useful for our purpose. 
Is the pupil mainly concerned with people, 
or with things, or with books, papers or 
figures? We can obtain information of 
interest from the nature of the pupil's 
hobbies, the manner in which he spends his 
leisure time, and also from any preferences 
he may have towards 
the school subjects. 
The pupil's aptitude 
for particular kinds of 
school work will also 
help us suggesting an 
occupation. For ex- 
ample, if a pupil 
excels in English 
subjects, he or she 
is probably suitable 
for clerical work and, 
with other necessary 
qualities, for sales- 
manship. If the 
pupil has a bent for 
science and is good 
at mechanical draw- 
ing and calculations, 
he is probably 
suitable for some 
form of technical 
work, draughtsman- 
ship, mechanical 
engineering, or 
chemical work. If a 
pupil shows skill in 
manual work, he is 
suitable for some 
branches of the 
building trades or 
metal or woodwork 
or the tailoring trades. If he is partic- 
ularly good at art the artistic crafts may 
be suggested such as art metalwork, 
decorating, sign writing, lithography, book- 
binding, photo-process work, wood carving. 
A word of warning should be given here; 
many pupils who are good at drawing think 
that there is a future before them in adver- 
tising or poster work. It should be remem- 
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A YOUNG WOMAN ENGINEER DRILLING SCREWS 
FROM STEEL 
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bered that success in these occu 


itions 


requires high ability and years of h work, 
For the really dull and backward boys, it 
is probable that unskilled labouring, messen- 
ger’s work, or that of van-boys, ar only 
occupations open to them. If however, they 
obtain a post as a messenger or van-boy 
in a large organisation, it is probable that 
they will be retained 
when they reach 
manhood as drivers, 
porters, packers, ОГ 
in some form of 

semi-skilled labour. 
As ап * additional 
means of discovering 
in what form of 
work young people 
are interested ріс- 


ture postcards have 
been The 
pictures were selected 
to show some form 
of activity which 
might give expression 
to some gencral in- 
terest; e.g., pictures 
of machines, of 
operationsin industry 
or commerce, ех- 
amples of books, 
of instruments, of 
animals, of industries, 
of the country, scenes 
requiring great 
braveryorendurance, 
or showing a sense of 
power or excitement, 
or some new experi- 
ence; and the child 
was asked whether he would like or dislike to 
be the man in the picture. One boy may 
say that he would not be a fireman because 
of the dangers; another would prefer to be 
the fireman because of the bravery depicted. 
Another might like to work a machine 
because of what it makes; another would 
be unwilling to work the machine because 
he was afraid of making a mistake. From 


used. 
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GETTING A 


the rds we may get an idea of the boy's 
ten nt and his emotional attitude 
Is he keen on financial security? Is he the 
ki boy who would avoid responsibility 
t} fear of making mistakes? Is he 
1 about a secure job and afraid 
of his employment? Does he like 
І ny or variety? 
I nsidering jobs, the following points 


may also be brought forward: Is 
ite payment more important than 
ospects? Should the boy consider 
job or an unsafe job? This is largely 

tter of temperament, for a good case 

‹ made for both sides. Should the 
seek open-air work or indoor work? 

5 | he try the office or the workshop? 
ld it be a dirty job or a clean job? А 
which entails wearing overalls and 

+ machinery and tools? Should the 


1 be seek a skilled or an 


advised to 
killed job? 


The study of occupations.—Side by side 
the study of the pupil goes the study 

e occupations. It is a good plan to 

a survey of the occupations of the 
trict which are open to boys and girls 
ng school. There are various means of 
ring this information. The pupils them- 
es are one source and a valuable one; 


they are eager to supply items of information. 
Ihe juvenile employment exchanges are 
also most valuable. Books and pamphlets 


ers, too, provide useful material. 
formation must be edited and arranged 
in a form suitable for our purpose and it 
should be borne in mind that it often requires 
recasting to suit local conditions. In order 
to render the material really useful for 
examination and comparison it is advisable 
to arrange it systematically. The following 
methods of arrangement have proved success- 
ful and might with advantage be adopted. 

What is the nature of the work? What 
materials are handled? What are the sub- 
divisions of the work into departments, and 
where necessary into processes? What are 
the general conditions of entry into the 
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DEMONSTRATING AN ELECTRIC COOKER 


occupation? Is employment regular or 
seasonal? We might also ask the nature of 
the previous training required. Is it of a 
general character or a special character? 
What particular aptitudes or attainments are 
required? What are the general conditions 
of the work from the point of view of health, 
the general demand of the work on strength, 
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endurance, etc? and what are the prospects 
in this occupation? These are questions 
which should be asked. 

Occupations, too, can be grouped accord- 
ing as they require, in the main, similar 
qualifications. By this method occupations 
are divided into mental work, social work 
. and manual work skilled and unskilled. 
Mental work for boys includes office boys, 
junior clerks, post office messengers; for 
girls, it includes general office work, short- 
hand and typewriting, post office clerks, 
cash desk work. Under social work for boys 
we find the page boy, kitchen boy, the shop 
. assistant, the messenger in shop or factory, 
the attendant and the porter. In social 
work for girls we find showroom work, 
nursemaids, superior domestic servants, lift 
girls, waitresses. In the first class of manual 
.Work for boys we find printing and book- 
binding, cabinet-making and upholstery, 
engineering, instrument making, jewellery, 
watch and clock making, gold and silver- 
smithing, etc. For girls, under skilled manual 
work we find dressmaking, millinery, tailor- 
ing, leatherwork and bookbinding. There is 
another class of manual work of a skilled 
character involving heavy constructional 
work. In this class we find building, joinery, 
plumbing, painting and decorating and 
masonry. This heavy constructional work is 
obviously only open to boys. Under manual 
work, we also find semi-skilled jobs, such as 
optical work, bootand shoemaking, assembling 
. of machine parts for boys; and artificial flower 
making, box making, brush making, optical 
work and fancy packing for girls. Under un- 
skilled manual work we include for boys all 
kinds of routine factory work, and work of a 
similar character for girls, such as bottling, 
labelling, filling, parcelling, etc. 

It should be noted that the labour in 
many factory occupations is generally un- 
skilled or skilled within a very narrow range. 
The increased use of automatic machinery 
means that the average factory worker is 
either a machine-minder or feeder, or 
engaged in parcelling, filling, wrapping or 
some form of packing. The work is not 
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necessarily dirty or unpleasant, but much 
of it is monotonous and require re and 
dexterity rather than the skill which comes 
of long training. Factory work oftem 
carried out under excellent conditions fom 
the workers. In some factories there ame 
good conditions and regular employment; 
in others, the work is irregular a: ling 0 
the orders—hence a knowledge of thé 
individual factory is necessary. 

There are other useful observations 0 
be made on trades. For example, in regard 
to jewellery and precious metals, watch and 
clock-making, it should be noticed that these 
are not large but are highly skilled luxury 
trades and exposed to periods of abnorma 
depression and to competition with оё 
luxuries. A note on laundry work may be 
helpful as showing the kind of iníormatiom 
that is available. It is stated that laundry 


work is steady and fairly well paid and is 
suitable for strong and healthy types of 
boys and girls, who would normally go t9 


factory work. The greater part of the wo 
is semi-skilled and calls for commonsense 
and dexterity rather than superior mental 


ability. In regard to the building trade we 
should note that all skilled operatives are 
assisted by labourers; some do general work, 
others special work. For example, the brick? 
layer's labourer's work is semi-skilled and 
requires some training, but the bricklayer, 
mason, carpenter, joiner, plumber or painter 
is a Skilled man and the boy trained in one. 
of these skilled occupations may become @ 
foreman, a clerk of the works, or even ап 
estimating clerk, or a works manager. 3 

A note оп domestic service may be useful. 
Much of the work of the domestic servant = 
to-day is skilled. This is due to the extended | 
use of electricity which eliminates much of | 
the rough work previously required and 
needs considerable intelligence in its тізе, 
Resident domestic service is regular and | 
constant and provides work over a long - 
period of years. Domestic service includes 
work in private houses, hotels, clubs and _ 
institutions. The latter are generally more | 
popular than private houses. Work in the | 


latter is more rapid and the life is busier 
but there is more companionship and free- 
dom and the hours of work are more regular, 

With regard to office work, it should be 
noticed that much of a girl's work in offices 
consists in operating machines and that as 
à rule men control the constructive and 
intellectual work of the office, but there are 
many and an increasing number of well-paid 
posts for well educated intelligent girls in 
these offices. 


Getting the job.—The youngster has con- 
sidered various occupations and has decided 
on the kind of work he would like, The 
next step, and a most important one, is 
to get a job. He or she may learn of a 
vacancy through an advertisement in the 
newspaper, or a notice in the shop window 
or at the gate of the factory or workshop. 
He may learn of it through the labour 
exchange, through his school or from a 
friend, or he may apply direct to a firm for 
a position. If the youngster wants a par- 
_ ticular post, he should not wait for a vacancy 
but apply directly to the firm. The vacancy 
may be available just at that time. If 
application is made direct to the firm it is 
most important to apply in the right way. 
Success will depend almost entirely on the 
impression created by the letter of applica- 
tion. Itis probable that many, even hundreds, 
of applications by letter may be received and 
probably only half a dozen are chosen and 
the writers asked to call for an interview. 

The opinion is generally held by employers 
that letters of application leave much to be 
desired. One employer says, "Letters of 
application are often unsatisfactory; they 
are slipshod, badly phrased, lacking in some 
essential; for example, the age of the writer 
is often omitted; and they are even known 
to have been received unsigned." It is not 
a bad plan for the applicant to read the letter 
himself and read it unsympathetically, 
imagine that he is the employer who will 
receive the letter and ask himself if there 


is anything in the letter that will cause it. 


to stand out amongst dozens of others and 
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lead the employers to invite the writer to 
come for an interview. Another employer 
says, "In regard to layout, on the whole 
applicants appear to take very little trouble 
over the general arrangements of their 
letters, No effort seems to be made to make 
à favourable first impression." 

Very often essential information is 
omitted; such details as age, which is very 
important, education and experience and 
the position for which the applicant wishes 
to be considered should always be stated. 
For some positions height is important, so 
it is helpful if this is stated. Particular 
attention should be paid to spelling, and this 
is not always the case. Typical examples 
of inaccuracies are vacency for vacancy, 
birth instead of berth, knowlage for knowledge, 
and femperery for temporary. Respectively 
is often given for respectfully. The tone of 
the letter is important, It influences one's 
opinion to a considerable extent and an 
ingratiating letter should be avoided at all 
costs. Very frequently letters are too 
apologetic. It is unnecessary to say that 
you are sorry to take up the manager's 
valuable time. Sometimes applicants write, 
"I shall be pleased to interview you.” 
Actually, of course, it is the manager who 
grants the interview. An interview should 
therefore be requested and a time stated 
when, if convenient to the manager, it would 
be possible for the applicant to be inter- 
viewed. The letter of application should be 
written on clean notepaper, the writing 
should be neat and legible, and the spelling 
correct. The letter should contain all the 
information which the employer requires 
to know about the applicant. Here are the 
questions to which employers require 
answers :— 

What is your name, age, and where do 
you live? 

What school did you attend and what 
standard did you reach? 

Whom сап you give as references as ‘to 
your character and ability? 

What kind of work do you wish to do in 
this firm? 
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Practice in setting out the information 
required in a letter of application may well 

- be given in school. It should be noticed 
that no set form of words or letters is needed 
in applying for a position, and such expres- 
sions as, “Having seen your advertisement 
for a junior clerk, I beg to apply for same," 
should be avoided at all costs. 

The reply from the firm will depend largely 
on the letter of application. Some firms have 
three kinds of answers. Where the letter 
indicates that the applicant is not suitable, 
a polite letter of regret is sent, thanking 
the applicant for applying, but regretting 
that there is no vacancy. If the candidate 
appears to be worth considering, he is told 
that while there is no suitable vacancy 
available at the moment, the firm would be 
glad if he would call to see them at an early 
date. If the candidate appears specially 
suitable, a definite appointment is arranged, 


The interview.—In practically every case 
an interview is necessary and as many 
juniors fail to do themselves justice at the 
interview, the following advice may be 
useful. In the first place, it may be said that 
nearly as much depends on the manner in 
which the applicant appears before the 
employers as on the qualifications which 
he may present. It is only natural that 

the boy or girl should be nervous at ап 
interview, but there is no need for them to 
be disturbed about this, for the employer 
usually understands and is sympathetic. 
He wants the applicant to do himself justice, 
and is usually friendly and pleasant in his 
manner. [t is clear that the self-possessed 
youth has advantages over the nervous 
youth who may be better qualified. But 
if the applicant is convinced that he is able 
to do the duties for which he may be called 
on, he has no reason to be unduly nervous. 

It is a good plan before the interview for 
the boy or girl to get to know as much as 
possible about the duties of the job for 
which he or she is applying, and to think 
over beforehand the kind of questions 
which are likely to be asked. It is, of course, 
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important to be punctual at the interview. 
A boy who has to apologise for being late 
has at once put himself in a position of 
disadvantage. The applicant, of 
will make the most of his appearance in 
regard to clean face and hands, and well 
polished shoes, clothes and hair well brushed, 
all giving a general air of tidiness. He will, 
of course, knock at the door of the manazer’s 
office and wait for the invitation to come 
in. On entering, he will remove his hat and 


course, 


say, “Good morning, sir," or, “Good after- 
noon, sir." He should not slouch nor have 
his hands in his pockets, nor lean on the 
manager's desk as some boys do. When 


asked questions, he should not be aíraid to 
speak up and answer the questions, looking 
the manager straight in the face and adding 
"Sir" to his answers. A cheerful smile is 
not a disqualification. When the interview 
is concluded, he should say, “Good day, 
sir," or, “Thank you, sir," and close the 
door when he leaves the room. Throughout 
the interview he should show his prospective 
employer that he is keen to get to work, 
anxious to start and willing to work hard. 
The question is often asked, “Should the 
boy or girl go alone for interview, or be 
accompanied by a parent?" It is often a 
good plan for the junior to go by himself 
for the first interview; he will probably 
show to better advantage when he is on his 
own. If the employer is favourably impressed 
by the applicant, he will almost certainly 
want to see the parent, who then has the 
opportunity of discussing matters in which 
he or she is naturally and properly interested. 
If, however, the parent does go to the first 
interview, he or she should bear in mind 
several things. In the first place, they should 
not answer for the child. It is the child 
who is being interviewed, not the parent. 
They should speak highly of the child, and 
not stress any weak points he may have, 
especially any illnesses he may have had 
in his early days which may have made him 
backward at school. The boy’s willingness 
and cheerfulness should be stressed rather 
than his deficiencies. The parent should 
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above all things not plead poverty and try 
to induce the employer to take the boy 
because of the hard conditions at home. The 
employer may, and probably is, sorry for 
the boy, but his only concern is to get a 
good junior and the fitness of the boy for the 
work is really the only thing he can consider. 
Very often the applicant is required to 
fill in a form of application. This should 
be done with as much care and accuracy 
as is needed for a letter of application, and 
the boy or girl before going to the interview 
should find out all the facts relating to him- 
self or herself which are likely to be required ; 
e.g., name and address; age; date of birth; 
name of school; class and position at school. 
Very often young candidates create an 
unfavourable impression through their ignor- 
ance of these salient facts about their own 
lives. As a rule, an employer requires a 
testimonial or letter of reference from some- 
one who knows the applicant. It is important 
that the testimonial should be kept clean; 
a dirty testimonial is evidence that many 
people have seen it, and have not been 
impressed by the applicant. This impression 
is damaging; it is a good plan to make a 
copy to show a prospective employer; the 
original can be produced if necessary. 


Application and “ interview ” for a post.— 
It is a good idea to give the children some 
conception of the competitive conditions 
attendant upon securing a post after leaving 
school. An advertisement for a boy, for 
example, is taken from the local newspaper 
and written on the blackboard. Each 
member of the class composes, writes, seals 
and addresses his application without assist- 
ance from others. The letters are carefully 
read and the six most promising are replied 
to in the name of the firm which advertised. 
A “letter box” is placed in the classroom 
and all correspondence passes through it. 
The replies from the firm give an opportunity 
for the "interview". 

The headmaster, or, better still, a business 
man from outside, interviews each of the 
six privately and assesses marks on the sheet 
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prepared by the teacher. The boy obtaining _ 
the highest total receives a letter of appoint- | 
ment, to which he replies. All !‹.:егѕ and 
interviewer's notes are placed те the 
boys and discussed in detail. In ‘he final 
section of the lesson all points failure | 
are gathered together and from thon a few 
general rules are framed to help ic boys | 
to make the most of all their qua ications | 
when applying for a post. 

The advertisement chosen is w: iin the | 
scope of an elementary scho and 
relates to work which holds a gener! appeal, | 


isiness. 
iculars. 


"Wanted. Smart boy to learn 
No premium. Write giving p 
W. Evans & Co. Garage P 
Dunhampton." 

The replies are opened and n 
the following basis:—Handwriting 
out, 3. Mechanical rules of letter \ 
Informative matter, 3. Economy : 
and accurate spelling, 2. 

One reply reads:— 


ked оп % 
па lay- 
ting, 2. 
f phrasing 


27, Queen's Road, 


Stanton, 
Nr. Dunhampton. 
12th December, 1937. 


The Manager, 
Messrs. W. Evans & Co., 
Dunhampton. 


Dear Sir, 

In reply to your advertisement on the 
Irth instant in The Dunhampton Times, I 
venture to apply for the vacant post. 

I am fourteen years of age and eligible 
to leave Dover Road Senior School on the 
21st instant. My height is five feet and my 
medical record is sound. 

Enclosed is my detailed school report 
together with a letter of reference. 

I am keen to obtain such work as you 
offer because my interest lies in that 
direction. 

I am, 
Yours faithfully, 

William S. Brown. 
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The replies to the six selected for interview. chased 3 Bos 


are typed on the school typewriter. 20 cigarettes and has made 
phone calls? 
Station Garages, (b) Give the addresses of the police station 
Dunhampton. and doctor near your home. 


15th December, 1937. 


Mr. W. S. Brown, 
27, Queen's Road, 
Stanton, 

Nr. Dunhampton. 


Dear Sir, 
Vacancy for Boy 

We are in receipt of your letter of the 
12th instant in connection with the above 
vacancy. 

Will you kindly make it convenient to 
meet our representative in the headmaster's 
room at Dover Road Schools on Friday, 17th 
December, at 11.30 a.m. 

Iam, 
Yours faithfully, 
A. S. George. 
Manager, 
W. EVANS & CO. 


Each interview follows identical lines. 


1. Impression conveyed by applicant's entry.— 
Marks awarded on carriage, personal appear- 
ance, correct manners, expression; that is, 
visual impact on the interviewer. . . . I0 
marks. : 


2. Questions to put applicant at his ease.— 

(a) What is your full name? 

(b) Your date of birth? 

(c) I see you live in Queen's Road. How 
far is your home from Station Garages? 

(d) Are your father and mother living? 

(e) Have you any brothers or sisters at 
work? . . . 5 marks. 


3. General Test.—Now I want you to write 
down answers to the three simple questions 
on this paper. 


(а) What is the change out of a ten shilling 
note due to a customer who has pur- 


‘petrol, ap 


(c) You have been left in charge of the 
garage. A stranger comes to hire a 
car for the day. What would you do? 

. 10 marks. 


4. Tell me your ideas of work in a garage. 
. Io marks. А 
5. What do you do in your leisure time? | 
. 5 marks. 


6. Have you anything to tell me about your- E 
self in addition to what you put in your 


application? . . . 5 marks. 
7. Impression < on leaving.—Correct leave | 
taking . . . 5 marks. 


The boy scoring the highest total of marks | 
receives the following:— 


Our Ref. ASG/V. , 
Station Garages, - 
Dunhampton 
17th December, 19 
Mr. W. S. Brown. 
27, Queen’s Road, 
Stanton, 
Nr. Dunhampton. 
Dear Sir, 
Vacancy for Boy 


T have to inform you that your application | E 
for the above post has been successful. 
Your appointment will date from Monday, | 
27th December, 1937, at a wage of ten | 
shillings per week. м 
Ask for me at the office at 8 a.m. on that 
date. d 
Kindly confirm this appointment by return | 
of post. 
I am, X 
Yours faithfully, 
A. S. George, 
Manager, 
W. EVANS & CO. 
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The boy replies:— 


27, Queen's Road, 
Stanton, 
Nr. Dunhampton. 
19th December, 1937. 


Dear Sir, 


paragraphs and signature arranged to 
give the letter а pleasing appeal to 


eye. 
(6) Every detail of punctuation should be 
observed. 


(с) The matter should be a concise answer 
to the advertisement. 

(d) School records and letters of recom- 
mendation should be left to speak for 


themselves. 

(е) Phrases should be direct and free from 
adjectives. 

(f) Information should include physical 
as well as mental qualifications. 


(g) шекіп " Janguage is read unfavour- 
ly. 
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(А) Such phrases as, “If you te 


appoint me I should . . .” sh е 
avoided. An employer resent m 
attempt to influence him with ps ‘ 

() The addressed envelope sh c 
correct in every detail 

2. The interview — 

(а) Clothing should be well brus id 
tidy, with particular atten or to 
boots, neckwear and hair 

(0) When entering, the boy sh - 
the mat and close the door єз 
"Sir" when replying. 

(¢) His carriage should be ир nd 
brisk. Hands in pockets or f ng 
with hands or clothing sh be 
avoided. 

(4) He should speak clearly and the 
interviewer in the eyes. 

(е) He should make all replies as kly 
and briefly as possible but be at 
the reply answers the questi: 

ions on name, address of 
birth, family, leisure, recreati d 
ideas about the work are almost in 


to be asked. The answers id 
therefore be prepared befor: e 
interview. 

(g) The leave-taking should be court 
quiet and brisk. Points of personal 
appearance, speech and courtesy, how- 
ever small, are important. It must 
always be remembered that an inte: 
viewer decides largely on what he sees 
and hears. 


Forms for completion.—As concrete illus 
trations of the information employers require 
about applicants for employment and mem- 
bers of the staff, a number of forms in use 
by various firms are given. They include 
an application form for a junior seeking his 
first post; a form for an assistant who has 
had some experience; the letter of enquiry 
sent to a former employer or school, and a 
report form used in a large organisation to 
assess employees for promotion. Practice 
in filling up application forms may well be 


€ 
кча 


242 TEACHING IN PRACTICE FOR SENIORS 

j ASSISTANT'S APPLICATION FORM ; 
Card Ко... 2 

Brown & Co., Ltd., 2 


Stone Street, 
London, E.C.r. 


~ Date of birth: Day. 
Wage per week 


Have you ever been employed by this company before? 
If so, when and where 


PARTICULARS OF PREVIOUS EMPLOYMENT 


If none, give the names and addresses of at least two responsible persons to whom reference | 


can be made as to the general character of the applicant. 


I. Name and address where last Was there from! To about In what 
employed 


Cause of 
capacity leaving 


If at present in employ- 3 
ment, are you under notice 
to leave? 


2. Name and address of em- 
ployer previous to No. r 


3. Name and address of em- 
ployer previous to No. 2 


If there was a break between leaving one position and taking up another, the applicant 
must state what he was doing between the times 
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We shall therefore be much obliged И you will kindly answer the questions below, and 
return this form to us completed, in the enclosed stamped envelope. К. 
Thanking you in anticipation of your reply, which will be treated in strict con 


Are the particulars given above strictly согтесі?.........................2...2Д2 4.1. 4 
Did the employee leave of his own accord ог was һе 4ізтіззей?........................... ә... 
If dismissed, please state -resso нысаны с айныр ени 
What was the position held in your етріоу?.................4.44444.41. 
Did you find the employee:— 
Strictly honest? 
Strictly sober? 
Competent and reliable? .........11...... reete 


Do you know of anything which would prevent you from engaging this employs 
BAIN? ann лынан тусаз бирн 
Former employer's signature 
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In large organisations great pains are taken to assess the work, capabilities and character - 

of the employees. As a rule firms prefer, if it is at all possible, to make promotions froma 4% 
among their own staff, and in order to do this efficiently many firms use a carefully ргерагей || 
report which managers of departments of the firm are required to fill in with respect to the | 
employees working under them. The following is an example of a form in use. 
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CHARACTER 


1. Manner and address 
How far is he/she personally 
presentable and agreeable and 
tactful in manner, and ready to 
co-operate with others ? 

2. Energy 
Is he thorough in his work? 

3. Courage 
Is he ready to undertake a diffi- 
cult job? Is he persevering under 
difficulties and does he stand up 
to difficulties or shirk them? Is 
he self-reliant ? 

3a. (For executive positions) 
Does he gain the confidence of his 
staff? Is there a team spirit in 
his department? Is he able to 
organise his work? 


CAPACITY 


4. Penetration 
To what extent is he observant and 
interested in the work of his de- 
partment and able to understand 
the purpose of the work? 

5. Constructive ability 
Does he accept things as they are 
or does he think out things for 
himself? Does he make sugges- 
tions on his work ? 

6. Judgment 
Does he draw sound conclusions 
Jrom the facts before him? Does 
he show judgment and common- 
sense in determining the relative 
importance of different aspects of 
his work? 


PERFORMANCE OF DUTIES 


7. Output of work 

8. Quality of work 

9. Method 
Does he set out things in the 
simplest way ? Does he save him- 
self and others unnecessary work? 

10. Conduct 
Is he punctual and regular 
in attendance at work? What 
amount of absence through sick- 
ness does he have? 


Excellent 


Very good 


Satisfact’y 
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Keeping the job.—Getting the job is only 
the first step; equally important is how to 
keep it, and some help and advice to juniors 
on this point are equally desirable. The 
average junior enters upon his work meaning 
to work hard and get on, but very often, 
especially when the work is of a routine 
character, as it generally is at first, he loses 
his early enthusiasm and tends to become 
slack. Promotion seems far off. The extra 
energy he has shown in his work does not 
` seem to be appreciated by his superiors; it 

is all taken for granted. But he should 
remember that to be eager and energetic 
at his work is not a mistaken policy. If he 
keeps it up, he will either get promotion 
in his present firm or find a better post 
elsewhere, He must always remember that 
promotion does not, as a rule, come rapidly. 

In addition, young people find it hard to 
realise that working life differs from school 
life in many respects. The school is primarily 

a place of learning and training; the office 

or workshop is a place where the boy's 

efforts are regarded from the point of view 
of what value they are to the firm, not to 
the boys or girls themselves. At work there 
is little regard for the worker's interests as 
an individual. No longer as at school is 
the youngster an object of skilled attention, 
interest and patience. He is but, as it were, 
the smallest cog in the machine of which, 
to a large extent, he does not understand 
the workings. And instead of extra care 
and attention being given to the slow and 
stupid, as is the case at school, at work the 
dunces are quickly thrown out altogether. 

Many firms do attempt to train their juniors, 

but it is with the main object of making 

them more useful at their work, and a 

junior's success will be marked rather by 

the way he fits in and uses his own initiative 
and self-reliance to learn the work. His 
superiors are very quick to discern a boy 
who is standing on his own feet and fitting 
in to his environment. While it would be 
foolish for a boy or girl to stay in work 
which they did not like or for which they 
were obviously unsuitable, there is no doubt 


that many youngsters change thei: 
far too readily and without proper ju 
tion. The old system of apprentices! 
which a boy was bound to his em; 
for several years is largely out-of-d: id 
non-existent, but many employers : 
gesting that a less formal bond or - 
ment should” be entered into | e 


newcomer to the firm in order to | nt 
unnecessary changes of work whi re 
unsettling to the boy and wasteful the 
firm. An engagement of this kind ld 
make the boy realise that he was « ing 
into a contract and he would not ent ito 
it so lightly nor break it so easily. 

Let us ask ourselves why young ple 
leave their jobs, why some succeed and 
others fail. It may be due to one of ral 
reasons; the boy or girl may be ипз able 
for the work; they may be lacking in | rse- 
verance to overcome the difficulties c: the 
work; they may not realise the nec sity 
and importance for giving the job air 
trial. It is generally desirable to vise 
these young people not to change ‘cir 
post without a good reason, to be pc «nt 
and try to overcome the difficulties av^ fit 


into the environment. It should be rer. m- 
bered that a few weeks in a job is : 1 
testimonial and will not help towards geting 
another post. The applicant will be regarded 
as fickle and restless. An adult applicant 
who has a record of a large number of 
positions, each for a short time, is very 
unlikely to be considered favourably for а 
worth-while post. What are the main reasons 
which employers give for their juniors 
leaving? The main are: inability to get on 
with other people; inability to work without 
close supervision; inattention to details; 
forgetfulness; laziness; insubordination; and 
indiscipline. It seems rare for employers to 
say that the junior could not do the work; 
that is, had not the ability to do the work. 

What are the reasons that the boys them- 
selves give for changing their jobs? The 
main reasons are: restlessness; they found 
the work too monotonous; they wanted a 
change; some did not like the work; others 
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GETTING A 
did not like to work by themselves; in some 
cases the money was insufficient, and in others 
the prospects of the occupation were poor. 
Few boys or girls realise that their work at 
first, until they get used to it, will probably 
be very monotonous and a great contrast to 
the variety of work they did at school. A boy 
who was working on repetition engineering 
work said he never thought the days could be 
so long; every day seemed as long as a week. 

It is well to remember that it is mot 
necessarily the cleverest boys and girls who 
get on. Employers want boys and girls they 
can trust to do their best and to work in the 
interests of the firm, It has been said with 
justice that hard work, good temper and 
punctuality must count in the long run. 
A famous writer has said that young people 
entering the world of work should remember 
that in the early years they are laying the 
foundations of a career which will occupy 
them the greater part of their lives. They 
should have long views, and, as he said, 
remember that they are planting the seeds 
of oaks and not of virginia creepers. 

All older people realise that there is no 
royal road, no arterial road, to a successful 
career; but that success, which does not 
necessarily mean getting a great income, 
but rather leading a full and contented life, 
is achieved in various ways. Success at one’s 
work is almost entirely necessary if one’s 
life is to be reasonably successful, and as 
a guide to the boy or girl who wishes to make 
a success of his work, the following hints 
may be useful. They may be taken as the 
questions an employer should ask himself 
in regard to the members of his staff, and 
on the answers depend the employee’s 
prospects of promotion :— 

Is he, or she, energetic and thorough in 
his work, and does he get through the 
necessary amount of work? 

Does he put his heart into his work? 

Is his work carefully done? 

Does he seem interested in his work? 

Is he friendly and agreeable with other 
people? Does he get on well with others? 
Is he willing to co-operate with others? 


FIRST JOB oe as 
Is he ready to tackle a difficult pho 
fresh kind of work? 
Is he self-reliant, and able to work with 
close supervision? 
прера cis баны ‘haan RUD x 
satisfactorily, he may be reasonably sure that | 
he will make a good job of his work. The 
readiness with which young people change 
their jobs is a matter of considerable gravity, | 3 
and it would seem desirable for us to keep. 
in touch with the youngsters for the first —— 
year or so of their working lives. - 
In comparison with school, there is 
considerable liberty at work. It is easy to 
become slack and idle. The junior's work | 
is difficult to assess accurately. Supervision | 
is often difficult and unless the boy or girl | 
has the right attitude to the work, slackness | 
may become a habit. But although super- - 
vision does not seem close, it is there, and 
more is noticed than the boy or girl thinks. 
A suspicion only of ‘slacking i is a serious bar 
to promotion. It is a good plan for the 
junior to cultivate pride both in his firm 
and in his work. No firm is perfect, but it 
is a very bad sign to hear a junior complain- - 
ing and grumbling about his firm, and this | 
attitude calls for the obvious answer: “If the | г 
firm is so bad, why do you stay with them?” | 
Square pegs in round holes are a source | 
of unrest to youth and mal- or ill-adjustment | 
to suitable occupations is опе of the evils | 
causing general unrest among young people — — 
and in extreme cases may result in want 2 
of balance and nervous breakdowns. It 
may fairly be said that asa rule the individual _ 
is not averse to work, and many people are | 
discontented not because they have to work — — 
but because they are doing work which is — 
not congenial to them. He was a happy man | 
who told his employers that he liked his — 
work so much that if they had not paid 
him to do it, he would do it for the love of | 
the thing. This is an extreme case, for we 
must, most of us, work in order to live, but — 
it does not seem impossible that there should - 93 
be more agreement and harmony between the — | 
work and the worker. In this important social 
service, the schools can play a great part. 
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INTRODUCTION 


HE majority of our modern senior 

| and secondary schools employ а 

form of house or team system, and 
whatever system is introduced, it exists to 
create and foster that- wholesome inter- 
competitive and co-operative system which 
does so much for the establishment of 
tradition. 

Many and varied are the plans which may 
be tried. The small school can divide into 
two sections, while the larger school will 
often find it advisable to make as many as 
six or eight houses. These houses are fre- 
quently named after famous races, for 
example, Greeks and Romans; or after indi- 
viduals of historical or literary note such as 
Raleigh, Wellington, Scott and Dickens; 
others adopt the name of the master in 
charge of the house or the name of famous 
or well-known people in the district. One 
of the most interesting systems is to utilise 
the names of parts of the British Empire, 
and to name each room according to choice, 
such as India, New Zealand. Team or house 
marks gained or lost may then be recorded 
each week on a map of the world. This 
latter system is a definite aid to the teaching 
of geography, for the occupants of the room 
must know a good deal about the name it 
bears—where it is, its towns, climate and 
crops, etc., —and as the student progresses 
through the school, moving to new form 
rooms each year, he can amass a surprising 
amount of incidental information. 


Organisation.—Let us consider the intro- 
duction of a house system into any school. 
A single sex school will be fairly easy to 
subdivide, but a mixed school will demand 
a little more organisation. Care must be 
taken when splitting up the children into the 
various sections that no house is “top 
heavy" with athletes, for it is all too easy 
to discourage the members of other groups 
by constant defeat and loss of points. 

R—VOL, VIII-S 


After determining the number in each 
house, house masters should be appointed, 
together with other members of the staff who 
will assist with the organisation and conduct 
of the work. House prefects as well as 
officials such as secretary and treasurer 
should be chosen by the committee of mas- 
ters and boys. Colours and mottoes may 
also be determined. 

The activities of each house should be 
left to those in charge, and a very wide 
range presents itself to the keen organiser. 
It will be found almost impossible to carry 
out all the programme in school hours and 
a considerable amount of leisure time both 
of the staff and pupils may have to be 
utilised. A practicable scheme has been to 
allow two afternoons each week, say Tuesdays 
and Fridays from 3 o'clock to 4.30, for House 
clubs and societies to meet ; then the meetings 
may be extended after school hours if desired. 

A suggested scheme for house organisation 
is given, and a glance at this chart will show 
what might be done in club time. The 
inclination of the history master will be to 
form a Historical Society in the house to 
which he is attached, or the geography mas- 
ter to form a Geographical Society. There 
may be little or no interest of this nature 
in other houses, and it is upon this factor 
that the formation of house or school clubs 
depends. Of necessity certain clubs and 
societies, such as cricket and football and 
general athletics, will have to be thrown 
open to the whole school in order to permit 
of general competition between schools; the 
Camp Club, Choral and Orchestral Societies 
should cater for all the pupils. Yet certain 
activities which appeal to a more limited 
number of boys may be carried out in the 
house clubs, a brief explanation of some of 
which is given later in this article. 


Aim of clubs.—The aim of the boys' clubs 
is not so much to keep boys out of mischief 
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SCHOOL 
| 
HOUSES 
Colours Colours Colours Colours 
B С р 
Housemaster Housemaster Housemaster Housemaster 
Assistants Assistants Assistants Assistants 
Mr. E Mr. H Mr K Mr. N 
Mr. L Mr. O 
Mr. M Mr. P 


Mr. F Mr. I 
Mr. G Ё Mr. J 


House Secretary & 
Treasurer 


Historical Society Yacht Building 


Club 
Geographical Society 
How & Why Club Indoor Pastimes 
Club 
Marksman's Club Choral Society 
House Football 
House Cricket Ditto 


House General 
Athletics 


Camp Club 


Science Club 
Keep Fit Club 


Craftsman's Club 


Ideas Club Dramatic Society 


Literary Society Camera Club 


Ditto Ditto 


Swimming 
Sports Téamsi— Football 


School 
Athletics 


ricket, etc. 


Orchestra and Choir 


Old Scholars’ Association 


SCHEME FOR HOUSE ORGANISATION 


and to lessen the work of our juvenile courts, 
although in some measure they help to do 
this, but they exist rather to educate modern 
youth for the fullness of citizenship. To 
organise club work without systematic 
method and clearly defined aims and ргіп- 
ciples would be to defeat these aims, and 
perhaps do more harm than good. 


It is an admitted fact that the education 
of children is held to be of vital importance 
to national welfare, and the more we care 
to further their desire to assimilate know- 
ledge, to create an interest in school and 
school activities, the easier this task is going 
to be. Whatever clubs are formed, they 
should be interesting centres where lads will 


ҘЫ ee‏ سے 


SCHOOL CLUBS AND SOCIETIES 253 


attend voluntarily, and in many cases they 
should carry out more important branches 
of work than are usually dealt with in school 
time. 

The true test of the success of the work 
will be found in the desire for lads to attend 
the clubs after their schoollife is over. The 
club then becomes the educational centre 
for the working boy, and its purpose will be 
to help the boy to mould and train himself 
for manhood, so that he will be able to 
appreciate to the full all that is best in life, 
and to contribute to the full all that makes 
for the best. 

If the club is to succeed it must be efficient. 
This efficiency cannot be realised unless the 
organiser has a real and lasting interest in 
the welfare of those in his charge, coupled 
with the desire to take an active interest 
in all that is done. 

It is not enough to have untold facilities 
at his disposal such as a fully-equipped 
gymnasium for physical training, boxing, or 
badminton; splendid changing rooms com- 
plete with shower baths; a cosy canteen, 
well-stocked library, rooms for group dis- 
cussions, workshops for handwork and 
hobbies, science rooms, a large hall with 
properly lighted. stages for dramatic per- 
formances. Unless there prevails that spirit 
of friendship and comradeship, of equal 
sharing on equal terms of boys and men of 
every class and kind; unless the members 
form themselves into a team bound together 
by a common aim, and a willingness to 
submit to such discipline as defined by the 
members themselves rather than by an out- 
side authority; unless there is that freedom 
from constraint and compulsion—so often 
a contrast to school—the work carried on 
will be of little value. 

Club life will differ largely from school 
life. Boys do not attend in order to be 
taught but in order voluntarily to learn. A 
compulsory programme similar to the school 
syllabus will defeat its own ends. Rather 
should the club set out to provide for its 
members such educational activities as the 
boys may themselves demand, even though 


this demand may not be inspired by the 
organiser. If complete freedom of choice is 
allowed, those under leadership will them- 
selves choose to take advantage of the 
opportunities offered to them. This applies 
also, to discipline. There should be no com- 
pulsion from an outside authority, for it 
has been found that, under proper leader- 
ship and guidance, the average boy will 
submit to self-imposed discipline which he 
can approve and therefore accept, and which 
is accepted by the club as a whole. 


Difficulties in the work.—The work often 
proves uphill and difficult, and there are 
many obstacles which impede it. The boy 
himself tends to be unstable at this age of 
adolescence and constantly seeks change and 
variation. After his day in school he fre- 
quently shows signs of inability to concen- 
trate on one subject or for any long period. 
His environment is usually more of a hin- 
drance than a help, for in the poor districts, 
which are only too numerous, conditions 
deny the boy what to others has proved to 
be a great influence—a home. He has per- 
force to cultivate the "street habit"—to 
play in the street, to lounge at street 
corners, and to enjoy all those many and 
varied excitements which happen there. His 
parents do not know or care much where 
he spends his leisure hours, and there is 
often a lack of co-operation between the 
parent and school, a co-operation which is 
so essential in child education. 

Then again there is a lamentable lack of 
those willing to organise this type of work. 
It seems an almost hopeless task to find 
voluntary workers who are willing to devote 
a great deal of their leisure time to the 
work without remuneration. Those who are 
needed most are those men and women who 
in their "spare" time will, without any 
feelings of affectation or self-righteousness, 
quite naturally and simply share their 
leisure with the boys, and by their own 
earnest example strive to show them how 
to get the best out of life. 

If the need for such out-of-school clubs 
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were only realised, and the lasting benefits 
which they can render were understood; if 
only prospective club workers experienced 
the tremendous happiness they themselves 
would derive from the work, and if only 
they felt the potential greatness of this 
mighty fellowship of men and boys who 
share life together regardless of class or sect, 
they would not hesitate to throw themselves 
heart and soul into the work. 


The club leader.—For the success of club 
work depends in the long run upon the per- 
sonality and ingenuity of the person in 
charge—call him leader, warden, house- 
master or whatever you will. His work will 
be to preside at meetings, to be the final 
arbitrator, and to accept the responsibility 
for what takes place during club time. His 
power must be recognised by colleagues and 
boys equally. He will be guided by their 
views and suggestions and will, as far as 
possible, fall in with the wishes of the 
majority. He wil wisely distribute the 
actual work among his helpers, leaving him- 
self a roving commission, ever on the alert 
to feel the pulse of the club and to diagnose 
and rectify any defect which he may observe. 
Whilst he must not let the club become a 
one-man show, he must be the most active 
of helpers. His functions are to understand 
and know every individual member, and to 
direct and organise the whole work so that 
it is carried out satisfactorily and efficiently 
and so that helpers and boys are working 
harmoniously and happily together. 


Self-government.—Self-government is the 
basic principle of all club method, but it 
must be put into practice slowly and with 
due thought and consideration. It will 
always have to be under guidance and 
leadership. Where the tone and standard 
of the club is high the greater will be the 
control in the hands of the members. 

The aim of self-government is to give 
responsibility to certain boys and so to 
tram them in reliability and leadership, 
to inculcate a team spirit in the club and to 


instil initiative and a spirit of interdepend- 


ence among the members. But it is well to 
bear in mind that nothing can be done in 
the way of self-government for the first few 
weeks that the club is started until the 
organiser is fairly certain of the material 
at his disposal, for it is often the case 
that boys react differently to club than to 
school. 

The tone or spirit of the club must be 
created from the first night it is begun, and 
statutory rules—relating to the care of 
apparatus, clearing up the room uscd, etc., 
—must be carefully observed. 11, for 
example, it is decided to observe the rule 
that all boys must change into vest, shorts 
and plimsoles before taking part in any 


physical work, this must be done at the 
outset for it is astonishing how lasting 


many of these first night traditions prove 
to be. 

When the organiser is satisfied that he 
knows his members sufficiently well to be 


able to select officers and committee 
them, a secretary, treasurer and con 
should be appointed for а probationary 
period, say, of one month. If at the end of 
this time the services of one or more prove 
to be unsatisfactory, their places can be 
filled by others. The committee should meet 
at regular intervals, a careful record of such 
meetings should be kept, and their sugges- 
tions and criticisms discussed and approved 
or rejected as may be found necessary. 
From their ranks, a rota should be pre- 
pared and these responsible lads allocated 
to duties which they are capable of carry- 
ing out. One should be in charge of the 
attendance register; another, preferably the 
treasurer, should collect subscriptions and 
fees; while others should be made respon- 
sible for the games used and. to see that 
the room is left tidy at the close of an 
evening. 

As time goes on it will be found that the 
entire club can be run by a competent body 
of lads, and the true test of its functioning 
will be when the work can be conducted 
without the presence of a teacher. 


SCHOOL CLUBS 
SPORTS CLUB (OUTDOORS) 


The question will be asked, “ What activi- 
ties shall be organised in each house or for 
the school?" This depends largely upon the 
inclination of those in charge and upon 
the needs of the lads they are handling; but 
the following suggestions may prove helpful. 

The Sports Club should be organised to 
cover all forms of sport to which house 
members may be inclined. Football and 
cricket teams may be formed, and inter-house 
matches played for which some trophy may 
be given such as a cup or shield. A useful idea 
for making a permanent record board can be 
seen in Fig. r, where the names of the various 
houses are shown as A, B, C, D, and the result 
appended in the appropriate spaces. 

Some boys may prefer Association foot- 
ball, others Rugby; while again tennis, 
swimming, hockey or fives teams may be 


Cricket 


HOUSE MATCHES oral 


SEASON'S TOTALS: А.......... 


CHAMPION HOUSE: 
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` built up according to the season. Again, * 


general athletics should not be neglected, 
and facilities for practices for various events 
might be given in preparation for inter- 
house sports. School sports days are invalu- 
able, and as a rule are looked forward to 
both by parents and pupils as annual events. 
In the organisation of such days there is 
not a great deal of hard work entailed. A 
suitable programme of events should be 
prepared and might include the following:— 


High Jump. 

Long Jump. 

Throwing the Cricket Ball. 

Cross Country Run. 

Obstacle Race (roo yards). 

Hurdle Races (roo yards). 

Relay Race. 

Flat Events (usually 100, 220, 440 
and 880 yards). 


SEASON 19.... to 19.... 


Fic. 1. А USEFUL PLAN FOR A Sports RECORD BOARD 
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One or two events of an amusing nature 
—Parents’ Race, Sir Walter Raleigh, Bicycle 
Races, Tent Pegging, Hurry to School Race 
—form a useful variation from the routine 
programme so often found. 

Entries for the various events should be 
graded according to age and physique, a 
system of handicapping being used if 
necessary. 

The preparation of the tracks will, of 
course, depend upon the size of the ground. 
A diagram of suggested arrangement is 
shown in Fig. 2. 

For the elliptical track, there should be 
four or six lanes, 440 and 220 yards round, 
marked at two points for the start and 
finish, and at points midway between these 
for relay races. Across the centre of the 
ground should be the тоо yards track, which 


OBSTACLE 
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can also be used for hurdle races, the hurdles 
themselves being stood alongside until they 
are to be used. 

The long jump pit and the high jump 
stands may be placed in their position 
shown. 


as 


The obstacle races will need a special track, 
The following are suggested obstacles:— 
From the start, for 20 yards, run in sacks; 
then climb through suspended motor car 
tyres; crawl under a tarpaulin or net to 
eat the "treacly buns” which are hung in 
a line between two jumping stands; on to 


the buckets of water where a cork must be 
removed by the teeth only—an excuse for 
a very necessary wash after the treacle— 
and so to the finishing post. 

Throwing the cricket ball may be held 
along the roo yards track. 


COMPETITORS' ENCLOSURE 


LONG JUMP 
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RECORDING TABLES 


START AND FINISH 


CHAIRS FOR SPECTATORS 


LOUD SPEAKER 


REFRESHMENTS 


FOR RELAY TEAMS 


MICROPHONE 


RECORDINC (BOARD HOUSE) 


FIG. 2. 


DIAGRAM OF A TRACK,FOR A Sports Day 
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On such a day as this, willing help is 
forthcoming from parents and friends of the 
school, who will be only too ready to act 
as officials, to mark out the ground or to 
provide refreshments. 

It has been found that the formation of 
a Parents’ Committee, which meets to dis- 
cuss the preparation for events like this, can 
be of inestimable help. There are so many 
details to consider which may appear trivial 
at the time, but it is often the little things 
which are omitted which have a great bear- 
ing upon the success or failure of all projects. 
Insufficient seating accommodation, failure 
to provide shelter in case of inclement 
weather, undue pauses between heats and 
events may all tend to mar the enjoyment. 

Parents are ever ready to respond to the 
request for prizes if it is decided to give 
individual records, and it has always been 
found advantageous to hold a prize distribu- 
tion on a club evening succeeding the sports 
and to make this a social event rather than 
a formal ceremony which characterises the 
average School Speech Day. 


MARKSMAN’S CLUB 


This is a highly criticised section of club 
work for which there is a great deal to be 
said, for this activity interests a great num- 
ber of lads who take part in no other sport, 
and the more numerous and interesting the 
opportunities extended to the boys, the 
better the results obtained in the long run. 

This practice of rifle shooting has been 
deprecated by those with anti-war views— 
which of us does not share their outlook?— 
but the object of such a pastime is not to 
train lads in warlike practices, but to give 
to them a highly specialised form of hand 
and eye training. 

The requirements for this club are small. 
The range itself should be about 30 yds. 
long. As only air rifles are to be used, the 
butts should be constructed of five-ply wood 
and each butt should be approximately 
6 ft. by 5 ft. and be placed against a wall. 
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If the shooting is to be done inside in the 
evenings, a corridor or two adjoining class- 
rooms may be utilised, or where possible the 
open space or garrets above the class-rooms. 
Where the space is accessible the rafters are 
boarded over so there will be no danger of 
lads stepping on to the plaster of the ceiling. 
Gym mats can be spread out on which the 
budding marksmen may lie when shooting. 

Great care should be exercised in the 
conduct of the club. Preliminary talks on 
care needed in the handling of firearms, 
especially when loading, should be given, 
and the danger of pointing a rifle at any- 
one, even when it is known to be empty, 
should be emphasised. There must be 
certain fixed rules observed such as the 
following :— 


т. No one must fire at a target if there 
is anyone in front of his rifle, even 
though he may be far to one side of 
the marksman. 

2. No rifle may be pointed at a butt if a 
marker is pinning up a new target or 
checking scores. 

3. Only slugs may be used for ammuni- 
tion. Darts are too dangerous and much 
too expensive. 

4. All rifles must be cleaned and put away 
after use. 

5. Where boys bring their own rifles to 
school these must be brought in a case, 
or carefully parcelled in brown paper. 


Ordinary standard targets should be used 
for both practice and competition use, and 
be marked with a bull, and inner and outer 
circles of five points each. The calling of 
positions of shots should be practised, such 
as "Outer—seven o'clock," “Five points— 
two o'clock," the positions being observed 
with a pair of field glasses if not visible to 
the naked eye. Y 

In the course of the year it will be possible 
to arrange competitions not only among the 
members of the club themselves but also 
inter-club competitions, when some trophy 
may be awarded for the team-securing the 
highest aggregate of points. 
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INDOOR PASTIMES CLUB 


The aim of this club is to give recreation 
to the boys during the winter months when 
it is impossible to devote as much time to 
outdoor athletics as in summer. Naturally 
the scope is very wide, and may not be 
restricted to games. Many of the members 


` тау wish to include other activities in the 


programme, such as useful arts which can 
be practised at home, from the artistic 
covering of books to the making of useful 


“household oddments. 


But it is only natural that the recreative 
side will receive the more support, and the 
es available should include table tennis, 
“bull and bear”, deck quoits, ring boards, 
bagatelle, and table games such as chess, 
draughts, lexicon. There is an almost un- 
limited choice. Care should be taken to see 
that an ample number of games is supplied 
to cater for the members, a rough estimate 
being one game for every two members. If 
then there are sixty lads, there should be 
at least thirty games of various types, 
ranging from table tennis to dominoes. But 
certain types of games will need quietness 
and, if possible, provision should be made 
for boys to use a classroom where draughts 
and chess may be played and where they 
may read or rest. 

Throughout the season, running or Ameri- 
can tournaments may be carried on, and 
club championships determined. Other clubs 
of the same nature may be challenged and 
many enjoyable evenings spent in competing 
with them. 

During all club evenings an endeavour 
should be made to make the lads responsible 
for all material used, and it will be found 
an excellent practice, where possible, to 
store all games in one cupboard and place 
two boys in charge. Their duties will be to 
see that games are complete when issued 
and when returned to them, for it is often 
annoying as well as expensive to lose parts 
of games. One "man" lost will mean that 
a chess set is spoilt. Table tennis balls can 


` be destroyed very easily, and if boys are 


“258 TEACHING IN PRACTICE FOR SENIORS 


> 
= 


allowed to help themselves indiscrimina 
from the store cupboard the club funds 
need to be plentiful. 

Then again, a rota for games should 
prepared each evening the club mect: 
duty which may be safely allocated t 
dependable boy—in order to avoid 
fusion in the use of the various games 
some cases it has been found advisab! 
make a small charge for the use of mate: ::! 
such as table tennis balls, or to mak 
nominal charge for bagatelle. The шоосу 
collected can be utilised to purchase 
games and apparatus. 

Of all indoor pastime games, those which 
depend upon skill are preferable to 11056 
which depend upon chance. It is true tha 
some games of chance, such as cards, requie 
a certain amount of skill, but the club i 
better without them. The club should dk 
nothing to increase the gambling insti: 
which is a characteristic of the average boy. 
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CRAFT GUILDS 


The purpose of craft guilds is to encourace 
keen boys and girls and to give them oppor- 
tunities for extra experience and practice 
in woodwork, metalwork, needlework, etc. 
Members are able to do advanced work, 
beyond the scope of the training for less 
able children. Membership must be volun- 
tary, so that there is genuine enthusiasm, 
proof of which will lie in the fact that the 
children are willing to give up an hour of 
their spare time for the guild's work each 
week. 

No detailed comments on the work of the 
guilds are possible for by its very nature the 
work will depend entirely upon the tech- 
nique and scope of the instruction in the 
school concerned. In some craft guilds, the 
children carry on with a piece of work they 
have started in school hours. In others their 
guild work is compulsorily quite apart from 
normal activities. In any case more latitude 
is given in regard to talking, wandering 
about, discussing each other's work, etc., 


SCHOOL CLUBS 


AND SOCIETIES 


than during lessons, so that there is an 
entirely natural atmosphere in the craft 
room, and the members of the guild feel 
that they have special privileges and can 
be trusted not to abuse them. 

Special privileges for guild members 
might be devised; for example, visits to 
museums, exhibitions, craft workshops, etc., 
and the offering of an annual prize for the 
best example of craftsmanship, or contribu- 
tion to a suitable trade magazine. Here is 
an extract from a school magazine, con- 
tributed by three guild two 
boys and a girl. 

“All our members are keen and we are 
very proud of our membership of the three 
Craft Guilds in our school. In woodwork, 
we make such things as wireless cabinets, 
step-ladders, cupboards and chair frames 
which we upholster. In metalwork, members 
make bowls, fire screens, ash trays, gongs, 
letter racks, paper knives, iron lanterns, 
chromium plated steel lamp standards, and 
so on. Our biggest job so far has been our 
six-foot working model of a three-colour 
traffic light, the electrical and timing appara- 
tus for which was contributed by the mem- 
bers of the Scientific Society. In metalwork, 
too, we have designed and made badges for 
members, but the girls of the Needle Guild 
refuse to wear them. They have embroidered 
badges of their own. In the Needle Guild 
the girls do canvas embroidery and all types 


secretaries 


of appliqué work, needle-point lace, em- 
broidered garments in delicate materials, 
hand-embroidered outer clothes, table linen, 
and much very interesting weaving and rug- 
making. The Craft Guilds are flourishing!” 


ART CLUB 


Purpose and formation.—An art club in a 
school offers to the children opportunities 
for further experience in various types of 
art and crafts, some of which are taken in 
school, and some for which there may be 
no time available during school hours. It 
can be used to encourage gifted children to 
extend their powers, and to attempt to find 
for less able scholars suitable media through 
which they may express themselves. The 
club is a convenient organisation for the 
arranging of valuable excursions to such 
places as art galleries, libraries, museums 
and local beauty spots, and the resultant 
criticisms and discussions should lead to 
greater appreciation of beauty in all its 
forms. The club also offers to children with 
an art or craft hobby a pleasant environ- 
ment in which they may work. 

In most lively and interested classes there 
are children who are willing and even anxious 
to finish some good class work in their spare 
time. These are the children who form a 
valuable nucleus for the club. Usually the 
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ART IN NATURE 


greatest difficulty is in restricting the num- 
ber wishing to join. If the numbers tend 
to become unwieldy, creating a possible 
necessity for ordinary class methods, either 
the number of members should be reduced 
or, better still, the members should be 
grouped and allowed to attend alternate 
meetings or form sectional meetings, which 


all children interested in one particular form 
of art or craft attend on one evening. 
The intention of the teacher to form an 
art club is best made known in the schools 
by a well-designed poster, followed by a 
talk to the various classes concerned. Much 
depends on this introductory talk, for those 
to be encouraged are the children the most 
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interested, rather than the most talented. 
Talent can be acquired later, but there must 
be spontaneous interest and desire for 
membership if the club is to be on sound 
lines. A meeting of probable members is 
called, and officers are elected. It is usually 
found that the children who attend this 
inaugural meeting are interested in only one 
or two sections of the various types of art 
and crafts. If the number of children anxious 
to join the society permits it, sectional 
meetings are most profitable. The frequency 
of the meetings depends upon the keenness 
and available time of teachers and children. 


Types of work.—The work of the art club 
will naturally be dependent to some extent 
on the type of work taken in school hours, 
for the members will generally ask for work 
involving processes which have been learned 
in ordinary lessons. They should, however, 
be encouraged to branch out along new lines 
so that the work of the club is not merely a 
reflection of ordinary work, but develops 
its own individuality and characteristics. 
Choice of work depends on the desires of 
the individual member, but in those cases 
where he selects some type entirely unsuited 
to his attainments, then it is for the teacher 
to suggest tactfully a more suitable project. 
For example, a member whose bookcraft 
technique is weak might bring a large volume 
from home to re-bind. In such a case the 
teacher might suggest that, first of all, 
he re-cover a small single-sectioned school 
book, and if that does not appeal, the co- 
operation of a more expert member might 
be invited. 

At various times members will put aside 
their individual work, temporarily, and will 
attempt large projects, such as the making 
of scenery for a school or classroom play. 
If the members have some sense of responsi- 
bility and discrimination they can well be 
left to select their own part in this type of 
work. The talented ones will set themselves 
the most difficult tasks and the others will 
automatically see to the painting of large 
masses or to the cutting out of large areas 


AND SOCIETIES — a6i 


of paper or cloth. Such work advances very 
quickly in a club, for the children are happy 
and confident because they are tackling 
work which is interesting and well within 
their powers, under natural conditions, with- 
out strain or stress, in an atmosphere of free 
talk and discussion—a co-operative effort 
which brings out the finest features of school 
society work. 

In the early stages of the life of the club 
it is advisable to have a list of suitable 
models or exercises available, so that any 
member who finds himself without concrete 
ideas may select for himself from the list a 
job that he feels he would like to do. Every 
member is then sure that the club can offer 
him something attractive, interesting and 
purposeful. A Needle Guild can be profit- 
ably combined with the Art Club. Boys are 
usually interested in fretwork, not the intri- 
cate and delicate model-making so popular 
a few years ago, but in the actual sawing. 
This interest can be used in the making of 
a frieze of fretwork figures for classroom 
decoration. The figures should be painted 
in bright poster colours. Such schemes as 
a Mickey Mouse frieze, a jungle animal 
frieze, or soldiers and ships through the ages, 
work out very attractively. Certain figures 
can be used, too, for small calendars, and 
if sold will make a useful contribution to 
club funds. The financial aspect has to be 
considered carefully in connection with the 
more expensive craftwork, for it will be 
appreciated that dozens of models costing 
more than a few pence cannot be made 
without a market being found for them. 
The market is there if the models are suit- 
able, for members should be encouraged to 
make objects which they or their parents 
or friends intend to buy. On the other hand, 
wallets, purses, book-covers, calendars, etc., 
may be made for sale at bazaars held in 
school or elsewhere, if the cost of materials 
is covered. 

The school magazine provides an oppor- 
tunity for club members to do some useful 
work. Since only the really interested chil- 
dren are enlisted in the club it can be taken 
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for granted that most of them will attempt 
to produce something worthy of publication. 
It will often follow that the art editor of 
the magazine will be a club member and he 
will see that the assistance of the members 
is obtained. If he is a boy with initiative 
he will probably give individuals some work 
that is suitable for them to do, for example, 
allocating lino-cutting or pen sketching to 
those interested. The value of art clubs has 
increased since the advent of free-expression 
art teaching. The free discipline and natural 
atmosphere of the club is admirably suited 
to the type of work advocated in this new 
method, for the children approach it with 
the attitude of.freedom and confidence which 
is so desirable. Results of work in the “ New 
Art" are usually more satisfactory in the 
art club, because of this freedom, than in 
any other type of school art organisation. 

Most teachers of art or crafts have found 
that there are periods, probably of about 
ten minutes' duration, in many art lessons 
when the children have no set work to do. 
There are many ways of keeping children 
profitably employed in these short intervals, 
and one of the best is the use of the Spare- 
time Book. This is a small drawing book in 
which the children may write an original 
continuous story and illustrate it with care- 
fully arranged and framed drawings. The 
art club is an excellent place to begin this 
type of work, for the spare time books of 
members will be sufficiently attractive to 
give an impetus to the other children. There 
is no reason why interested members should 
not be allowed to continue this work in 
club time if they so desire for this simple 
project will give an opportunity of applying 
many processes learned in class, such as 
covering in boards, broad-nib lettering, 
design, illustration, stencilling, etc. If the 
class or the club approach this idea with 
freshness of mind and originality, the results 
can be very pleasing. 

It is often found that the most popular 
section of the work of the club is outdoor 
sketching, particularly if the outings take 
the form of picnics. This approach, new to 
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many of the children, stimulates interest 
and often brings freshness to school w 

The value of these excursions is gr: 

increased if they are thoroughly prepared 
and taken with a definite purpose. An 
excursion planned to make studies of t: 

cottages, or architecture, for example, is 
likely to provide material of greater value 
than one that is taken with no particular 
aim. The main characteristics of the object 
of study can be dealt with rapidly in the 
club beforehand, so that the members lave 


definite knowledge upon which to build their 
impressions. A series of excursions such as 
the above will provide a number of sketch 


books full of interesting material which will 
be a pleasant record of the activities, and 
also be of value for reference in school 
lessons. 

A similar definite purpose is desirable in 


the club members' visits to art galleries and 
museums, for if the purpose is aimless, the 
viewing will be aimless too. A previous visit 


by the teacher and, when necessary, co- 
operation with curators, will help in the 
formation of a clear aim for each visit by 
members. One school art club's members 
found themselves dissatisfied with their 
paintings of skies, clouds and seas. They 
had three separate visits to the local art 
gallery to study artists' interpretations of 
each of these three types of scene. No other 
aspect of art was even mentioned during 
the visits and it was afterwards found that 
the children's own technique had greatly 
improved. The small and convenient size 
of an art club makes possible such useful 
visits, when it is not possible for whole 
classes of children to adopt a similar 
method. 

The majority of the work of an art club 
should have a practical purpose, as has been 
shown above, but it will be found that much 
of the work does not suit the purpose even 
though it may be of considerable artistic 
merit. An admirable way of showing appre- 
ciation of this work is to include it in an 
exhibition of club activities which might be 
held at term end or on open days. This is 
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an occasion on which members will feel 


justly proud and the teacher should make 
every effort to ensure a successful exhibition 
Care should be taken to see that all work 
is displayed to the best advantage. A care- 
fully prepared poster or large notice might 
draw the attention of visitors to the fact 
that they are viewing the specigl activities 
of the school's art club. 


SCIENTIFIC SOCIETY 
General note. 


ject, embracing so many separate sciences, 


Science is so wide a sub- 


that it is impossible to cover efficiently in 
school time all its branches, and. the work 
of co-ordinating the various sections into 
a united whole is very difficult. In school 
time, teaching must necessarily be along 
certain well-defined paths, covering some 
parts of the subject and omitting others. 
A school scientific society proves a useful 
method of overcoming some of these diffi- 
culties, for it offers to specially interested 
children opportunities for work and research 
in one particular branch. In a large school 
it is possible to establish various sectional 
groups, each working on its own material 
and occasionally providing topics for a 
general meeting of the whole society, when 
each section might give a lecture or exhibi- 
tion of its own work. By experience, the 
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of science will know the « 
who are keen on particular branches 
subject, and should nominate a sn 
ber from among volunteers to 
section. Some schools have ten men 


teacher 


each of five groups, giving a total n 
ship of fifty. 'The head teacher of th« 
might be president, and the science t: r 
chairman, with an elected secretary 1 1 


group. There might be a general se y 
and small committee to co-ordinate the 
activities and keep records of general t 
ings and co-operative work, adoptii ie 
same procedure as is suggested for er 
societies. The sections to be operate ill 
depend on the science teacher's pi i 
interests and on the facilities availa A 
brief description of the work of a f 

tions is given here as an indication oí the 
type of activities which might be r- 
taken. Further developments depend on 


local conditions. 


A photography section—All members 
should have access to a camera, and if one 


is permanently available in the school it can 
be used for recording many kinds of school 
work. An occasional talk by a professional 
photographer or by a skilled amateur would 


help the members to improve their tech- 
nique and to develop artistic appreciation 
of good quality photographs, which, when 
made by the section, could be reproduced 
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classes; land- 
nature studies, 


and so on 


the best work in 


an exhibition could 


ich member, a matter 


m and an asset to the 
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A developing and printing service might 
be formed to provide funds for the exten- 
sion of the work, such as the provision of 
an enlarger, or a bigger camera, and when 
the section becomes really ambitious, a 
ciné-camera and a projector. In time, this 
section could become entirely self-supporting 
with unlimited range and scope. An exhibi- 
tion of photographs, held annually, would 
provide a useful stimulus. The exhibits 


A gardening section.—A school in which 
gardening is a definite part of the curricu- 
lum might put aside one plot for the use 
of a gardening section of the scientific 
society. In others, a small piece of land 
might be available for the purpose. The 
section would have a head gardener with 
assistants, and would hold meetings to 
decide upon policy and the design of the 
garden, but the greater part of the work 
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on various gardening topics. At а later 
stage the building of frames or a small 
greenhouse would further extend the scope 
of the work, Where a large section of land 
is available the scheme could be more 
ambitious. Decorative gardens, with lawns, 
rockeries, pools and fountains would add 
very greatly to the interest of the members 
and to the prestige of the school. A small 
nursery garden could provide the necessary 
seedlings for transplanting, while a market 
garden could provide goods for sale to the 
public, the proceeds providing for further 
stocks of seeds and plants. The section could 
produce an interesting and useful folio of 
gardening information with cuttings from 
newspapers, many of which give a weekly 
article complete with illustrations. Each 
member might also make himself responsi- 
ble for one topic in the folio, and by reading, 
research and other methods of collecting 
information become recognised as the sec- 
tion's expert. The secretary would keep a 


. record of the meetings and a log book of 


work done, and of designs and plans. Such 
à scheme needs a teacher who has some 
knowledge of gardening routine, but where 
it can be developed it offers to the children 
concerned a chance for a useful and inter- 
esting lifetime hobby. 


Nature study section.—This section would 


- be a great factor in teaching a true appre- 


ciation of the beauty of nature and in 
opening up a new world to interested mem- 
bers. Collections of flowers, leaves and 
plants could be made and photographs of 
animal and bird life taken in co-operation 
with the photographic section to provide a 
permanent record of the work undertaken. 
Alternatively, each member might build up 
à personal folio of specimens and pictures 
about which he would be prepared to obtain 
some detailed knowledge. Such special study 
on individual lines should be encouraged so 
that in time each member could give a 
lecture to the section on his particular inter- 
est. Rambles could be organised with the 
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purpose of collecting specimens for 
various collections, each member seek 
only samples for his own branch of nat 
study. Each such ramble should have 
definite aim and purpose, and afterwa: 
the material collected should be the obj 
of much lively discussion. 

If the teacher's interests lie in this branch 
of science, it might be possible to set up 
larve cages, aquaria, etc., so that studies 
of life histories could be made under the 
best possible conditions. A secretary would 
be required to record the activities of ! 
section, and each collection would have iis 
own "keeper" and assistant, whose work 
it would be to see that all specimens were 
properly positioned, labelled and catalogued. 
Some such scheme as this ensures plentiful 
variety for the members, opportunity 
work within each member's interest and 
ability, and constant practical work which 
builds up an ever increasing foundation of 
knowledge. 


Bird fanciers’ section.—The first need of 
such a section is an aviary, which might be 
built in a school garden, adding greatly to 
its interest, or a window in the science room 
might be partitioned off to form a flight, 
with airy box-shaped sleeping accommoda- 
tion provided alongside. The aviary should 
be as spacious as possible, and although 
many kinds of birds would live quite hap- 
pily in the school and be objects of interest, 
it is probable that budgerigars are the best 
type to keep. These birds provide fine 
material for photographic studies, and useful 
data on their lives and habits could be 
collected. If one or more pairs of birds were 
kept, the life cycle could be studied from 
the egg stage onward, fundamental pro- 
cesses in reproduction thus being presented 
to the children in an impersonal manner. 
It is usually found that at holiday times 
children are willing to look after the society's 
birds when the school is closed. 


Microscope  section.—This is another 
example of a specialist branch of nature 
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tudy, which can be most successful if the 
necessary apparatus is available. A micro- 
is essential, and perhaps a micro- 
ctor could be made to give enlarged 
A simple and effective form of micro- 
ctor can be made by placing а 6-volt 
2-volt car-headlamp bulb behind a slide 
in à darkened room, with a microscope in 


AND SOCIETIES 


scientific society would find scope for useful 


effort, 

In addition, garden pests could be col- 
lected and studied and the gardening and 
microscopic section could collaborate in the 
detection and destruction of such „соттоп 
pests as greenfly, red spider and others. 
Studies of the structure and function of 
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front. An enlargement up to about I2 in. 
diameter can be reproduced on a screen 
about 2 ft. away. The making and collecting 
of slides would be the work of each member, 
while a series of studies on the life-histories 
of microscopic flora and fauna could be 
arranged. A camera capable of being adapted 
to microscopic work would be an asset; here 
again the photographic section of the 
S— VOL. VIII-S 


living creatures could be made, thus forming. 


an introduction to simple bacteriological 
work, which, though in its later stages is 
beyond the scope of the course, serves its 
purpose in presenting to the children yet 
another branch of scientific study. 


Electrical and wireless section.—As іп 
other cases, this section is dependent on 


the knowledge and technical ability of the 
teacher, but if the one in charge is a know- 
ledgeable enthusiast, this section will be a 
great success, for to those who have a sound 
groundwork of technical knowledge, wire- 
less is a fascinating hobby. The members 
should collect old wireless parts, and could 
soon provide sufficient material for the con- 
struction of a simple receiving set, to be 
improved upon later as further parts be- 
come available. Classes in receiving and 
transmitting by means of the Morse Code 
could be held, the only apparatus needed 
being simple spring contacts and a flash- 
lamp bulb. 

A discussion on the many branches of 
electricity and wireless reception is beyond 
the scope of this article, but it can be 
pointed out that, for reception of wireless 
transmissions of all kinds, a wireless set 
with plug-in coils for all wavelengths is the 
most suitable for the section. A single-valve 
receiver, with or without a low-frequency 
amplifier, would on the short waves, receive 
stations thousands of miles away, and in 
this country alone there are hundreds of 
amateur transmitters who, in return for a 
report on reception on 40 metres or 20 
metres, would be pleased to send an acknow- 
ledgement on what is known as a Q.S.L. 
саға. 

If members can receive and report on 
transmissions on short-waves, the cards 
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might become a fine collection, with stat 
received entered in a special log book. 1 

is in this type of work a lively sen f 
exploration and a wide scope for experi- 
menting in a comparatively new aspx of 
science. This section could also do 1 \ 
useful construction of the lighting ar: 
ments for school scenery and might also be 
responsible for the maintenance of the e- 
less set and wiring used for the rec n 
of B.B.C. programmes. 


General activities.—Meetings of thi c- 


tions might be held weekly, at pre-arranged 
times, each section having its own alloted 
place in the science room. Occasionally a 
general meeting of all sections might be ';cld 
to co-ordinate the work, or for а tal or 
demonstration given by each section in ‘urn. 
Visits to local works and places of interest, 
within the scope of each section's k, 
could be arranged by the officials of the 
sections. In a well-organised society these 


officials can relieve the teacher of muc! 
the detail and leave him to act chiefly in an 
advisory capacity. If the study of sci 

is developed on sectional and practical lirics, 
the members of the society will have their 
creative faculties awakened, and from the 
wide range of material and practical work 
offered they may find an intellectual interest 
and a hobby that will be of permanent value 
to them. 


== 
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The name for the above club was suggested 
quite naturally by a boy at the conclusion 
of an informal group talk two or three 
seasons ago. Somehow the conversation had 
turned upon traffic lights which had then 
just been introduced, and an animated dis- 
cussion was in progress as to their relative 
merits and demerits. Why were they being 
erected at cross roads, so creating traffic 
blocks and wasting motorists' time? Where 
were the policemen? Couldn't the motorists 
exercise enough care in crossing a road with- 
out having to depend upon such mechanical 
contrivances? What was going to happen 
at the junction of five lane ends, etc.? But, 
said some, any safety device, no matter 
how simple or complicated, is going to be 
useful now that so many new motor cars 
are being put on to the roads. They would 
leave the police more time to devote to 
their other duties. Eventually, the natural 
instinct of curiosity was aroused, and came 
the inevitable question, "How do they 
work, particularly the automatic type?" 
"Couldn't we find out?” inquired the tact- 
ful organiser, and as a result the “How and 
Why Club" came into being. 

The secretary wrote to a responsible 
member of the local council, explaining 
that, in common with approximately thirty 
of his colleagues, they would like to find 
out more of the workings of traffic signals 
and to have the ideas fully explained. As 
a result, the ever-ready co-operation of the 
police force was secured, a local officer came 
along and gave a most instructive talk to 
the group, illustrated by models and draw- 
ings, after which the party was taken to 
one of the danger points, where much was 
explained to them about volume of traffic, 
traffic offences, causes of accidents, etc., a. 
great deal of which was new to the teacher 
in charge. 

At subsequent club evenings working 
models of these signals were made both of 
the "time" and the "automatic" variety, 
by means of using an old wireless trans- 


` rod, ply wood and cardboard. 


for consideration. 


-4-volt bulbs, an old brass curt lain. 


The automatic telephone had next to be 
explained. How were calls made? What 
was all this dialling business about? “ Press 3 
button ‘A’” and what happened? Actual | 
calls were made from a near-by call box. | 
The local exchange was called. Неге were | 
people thirsting for knowledge; what could 
they do about it? “Come along and see | 
us,” said the exchange, “and we will endea- E 
vour to explain this black magic.” To the | 
exchange we went, and traced the effect of 
dropping our two pennies into the slot, | 
dialling our number, pressing button “А” 
or “В” as demanded. Apparatus for record- 
ing the number of pennies or sixpences 
inserted was inspected with great interest, 
and the sound system whereby a sixpence | 
strikes a different note from the penny gone | 
into thoroughly. The futility of budding З 
criminals attempting to extract pocket | 
money by pressing button B or in other 
ways was mentioned and the fact that 
public call boxes, which were for the conve- 
nience of the public in general and must | 
therefore be respected at all times, firmly | 
stressed. Innumerable questions were asked | 
and answered, and eventually the boys were 
delighted to learn that they could borrow - 
an experimental set of apparatus. This 
solved the problem of organisation during | 
club evenings for some little while. (For | 
an article on a Telephone Project consult 
Volume IT.) { 

Gas meters, electric meters, electric irons, ә 
radiators and other electrical gadgets all | 
came under consideration as they were sug- | 
gested by individual lads. There was no | 
dearth of material. E: 

Not only were activities directed to the | 
mechanical side, but questions were asked | 
relating to a multitude of subjects. How 
were maps made, and books printed and 
bound? Some of the problems were answered | 
by practical means, others by discussions | 
and lectures; some by visits to places con- 
cerned, others were referred to other clubs | 


TEACHING IN 


The resultant work done in the course of 
the year was both instructive and useful 
and the boys amassed a great deal of know- 
ledge of things around them which would 
serve them in good stead in later years. It 
can confidently be said that if there were 
more schemes of work in science and hand- 
work based on the same lines as these, much 
more satisfactory results would be achieved. 
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CAMP CLUB 


This must function definitely as a school 
club, and is one of the most important of 
the activities carried out. It is a true saying 
that the week or more of camp life is more 
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important than the rest of the school si 
work which is carried on throughout 
year. It is not merely a glorious holiday 
a health-giving recreation, but rather 
foundation of the school’s spirit and 
dition. It is here that the true spi: 
comradeship and friendship is learnt 

where a spirit of self-government can 

itself at its best. 

The sense of anticipation of the 
camp gives almost as much pleasure to 
who are going as the realisation and : 
ries of it. It forms the topic of conve: 
for the whole year and is a wonderfu 
ciplinary measure, for there is no ¢ 
punishment meted out to a lad th 
erase his name from the camp register. 
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SCHOOL CLUBS 


At no time does one get to know a boy 
so well as when he is living under canvas, 
for it is then that the boy shows himself as 
he really is. He is more natural than in 
his home environment, and his nature is 
either at its best or worst when in camp. 
We seem to notice more of his behaviour, 
and it is often the case that the weak, 
insignificant boy proves himself a leader full 
of energy and power, while the leading boys 
in school show themselves as members of 
the herd. Many lads will look back, usually 
with lasting gratitude, to their first week 
in camp as being the changing point in their 
lives, It is here the bully and grouser comes 
into his own, but at the same time the 
characteristics of the happy, unselfish and 
charitable lad are made more manifest. 

A full description of camp organisation 
and suggestions for its conduct are given 
elsewhere in this work, and it is only to be 
hoped that even more schools will organise 
their individual camps in years to come and 
test to the full the effect of this activity 
upon the subsequent work and tone of the 
school. (For an article on The School Camp 
consult the Index.) 


SCHOOL SAVINGS CLUB 


It is appropriate here to mention a method 
adopted in some schools to encourage 
children to join whatever form of thrift 
organisation is in the school, and to assist 
in maintaining their interest. 

Each child who joins becomes a member of 
the club, and can buy for a few pence a special 
badge. The club members meet once a month, 
and at the meeting the club secretary reads 
out the total contributions and withdrawals 
from each class, and the names of new 
members ; the method by which he declares the 
winner of the championship is very simple. 
Each child bringing a contribution receives 
one mark, whatever the amount of money 
brought, whether it be a penny or a pound. 
This is an important point, for the child 
then feels that the school is primarily inter- 


ested in yi rather than i in his money, and E 


the child from a poor home has an equal 
chance of assisting his class with the child 
of richer parents. 

In each class there is an appointed child 


secretary, who writes in a special notebook | 


the marks won each week. These marks are 
added to form a progressive total, and at 
the end of every four weeks the class secre- 
tary hands his book to the club's general 
secretary, who, in the monthly meeting of 
all members, announces which class has the 
highest number of marks. This class is then 
the champion class of the club, and holds a 
banner or shield in the form room until the 
next meeting. Four weeks is sufficient time 
for the duration of a championship, so that 
every class can feel that opportunities for 
winning it recur frequently. The name of 
the champion class could be affixed to the 
banner or shield to form a permanent record 
of past victories. 

There is useful incidental propaganda for 
the school's savings club in a simple sub- 
sidiary scheme by which a star and a diamond 
are awarded each week to the two classes 
having the greatest number of contributors 
that week. The star and diamond are about 


біп. long, and could be cut from metal, or 


brightly painted cardboard, or stitched in 
contrasting colours on two cloth flags or 
banners, to be hung in the two form rooms 
for the week. The class secretaries accept 
the tokens with due ceremony in a school 
assembly each Friday afternoon, thus pro- 
viding an unobtrusive reminder to all the 
school that on Monday morning will come 
fresh opportunities for new members to join. 
and for more marks to be obtained. 

The star and diamond classes might receive 
a few minutes' extra play in recognition of 
their achievement. Whatever reward is 
offered, it should be given to the whole 
class, and not only to members, for this is 


a club which many children would like to | 


join but may be prevented by the poor 
circumstances or lack of interest of the 
parents, and it is undesirable that they 
should be penalised. 


& 
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Aim and formation.—The aim of а school 
literary society is to develop in those chil- 
dren who are specially interested in literature 
and play-acting a more extensive experi- 
| ence than is possible in ordinary classroom 
— lessons, and to give them а happy atmos- 
À phere in which they can develop a spirit of 
co-operation and self-confidence. Member- 
- ship must be voluntary and should be 
| limited to twenty or twenty-five children. 
_ It is a good plan to compile a waiting list of 
children who will automatically become 
members as others leave school or find 
z interests outside the society. All members of 
= the staff taking English or having experi- 
ence in dramatic work should be co-opted 
. and appointed vice-presidents, with usually 
the head teacher as president. 
At the first meeting a child secretary 
- should be appointed to keep a minute book 
— — ог other record of the society’s activities, 
_ and when the aim and suggested work of 
_ the society have been discussed, a small 
x committee of four or five scholars should be 
_ appointed to assist the teacher who will act 
| ав chairman. The committee then proceeds 
| to draw up a definite programme of activities 
for the ensuing month. An attractive notice 
board with thé name of the society in bold 
_ lettering should be placed outside the class- 
_ тоот in which the meetings will be held, 
. and on it might be placed a list of officers, 
_ the provisional programme for the session, 
. notices of future meetings and advertise- 
. ments of future performances ог rehearsals, 
. . The activities of the society fall into two 
` divisions, the study of literature, and the 
- reading and acting of plays. In the first 
| section, co-operation with the local library 
- 18 desirable, and opportunities are afforded 
for reading and discussing books and authors 
in a more extensive and free way than is 
_ possible in school lessons. Members can be 
led to find out the shortcomings of some of 
_ the books and periodicals which they read, 
and to discover new authors who are intro- 
duced in lectures by members of the society. 


These lectures might take the same for: 

the book talks given by the B.B.C. in се: 

of their literature broadcasts, that is, 
gist of the story can be given in readings 
from the most exciting parts of the b: о 
whet the appetite of the hearers fo 
remainder. This method offers a wide a 
of material. If each member can b r- 


suaded to give a paper on some auth or ^ 


book, the necessary preliminary resear in 
the world of books will have a be: al 
effect on the taste of the readers, and len 
their field of vision, though it must no be 
expected that members can be led to e- 
ciate advanced classics. 


Care must be taken that the chi m 
shall be the cultivation of good taste ind 
understanding in reading. The worl: of 
modern writers should be dealt with, : iher 
than classics, and there should be cou ant 
effort to maintain freshness of appeal and 
of interest, with a friendly relationshi» be- 
tween teacher and members. Тһе socicty 
provides an opportunity for the cultivation 
of a sense of judgment and discrimins*ion 


with regard to newspapers. An interesi ing 
activity is to take three different newspapers 
on the day of the society’s meeting anc to 
study their varying attitude toward political 
and social events of the day. If the children 
can be led to realise that an incident which 
one newspaper regards as a calamity, is 
looked upon by another as a triumph, the 
society is doing much to cultivate in the 
members a valuable sense of independent 
judgment. 


Play acting and reading.—The reading and 
acting of simple plays should be one of the 
most enjoyable and entertaining parts of the 
society’s programme, especially when every 
member has developed confidence through 
experience. For readings, the cast should be 
chosen by the committee, and it is desirable 
to hold at least two rehearsals, A stage 
manager and property master are elected, 


‘who should prepare a list of everything 


necessary for the smooth running of the 
play. If a stage is available in the school 
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hall, the reading can be advertised, and 
members of other societies can be invited 


to attend the performance. If a classroom 
only is used, the furniture should be ar- 
ranged to give adequate stage space, at the 
same time allowing for the comfort of the 
audience. Costume and scenery are unneces- 
sary in a reading, although, if employed, 
they add to the enjoyment. The only 
necessity is a side screen or chairs to mark 
entrances and exits. The chief advantage of 
play readings is that they can be put on 
with a minimum of preparation. In fact, 
many successful readings take place with 
the readers sitting in a semi-circle, without 
movement or action. By this method the 
members can be introduced to a wide 
variety of plays with little effort. 

In the case of fully produced plays the 
society should be the most important source 
of entertainment for the school concerts, and 
when the members are sufficiently skilled in 
dramatic work there is no reason why they 
should not enter for local dramatic festivals 
and competitions, though this must not be 
the primary object of this aspect of the 
work. One fully produced play each term 
is the maximum that can be expected, but 
if the numbers are large enough the society 
can be split into teams, each of which pro- 
duces its own play, thus introducing a use- 
ful spirit of emulation and friendly competi- 
tion. There is an ever increasing number 
of plays available, and if no charge is made 
for admission and the performance is private, 
most plays can be used without the pay- 
ment of copyright fees. Original sketches 
by members can be tried out, with helpful 
criticism offered by members on composi- 
tion, style and production. A property box 
should be kept, to which all members con- 
tribute, and from this, costumes may be 
adapted by the girls or by the mothers of 
boys. Make-up is usually undesirable. The 
maintenance of the property box and the 
making of scenery offer activity for those 
members who do not act. The ideal literary 
society is one in which every member takes 
a useful and active part in the work. 


ost 
areas, frequent opportunities for o i 
the efforts of adult literary and dramatic | 
societies. Seats are often obtainable at | 
reduced rates for school parties, and a group 
of members viewing such performances would 
not only increase their own experience, but 
also have material for much interesting dis- 
cussion and criticism on various aspects of 
the play, acting, scenery, lighting, and the 
general production. The visits of companies 
producing Shakespearian plays also offer 
similar opportunities. The films, too, some- 
times reproduce famous novels and plays, 
such as those of Shakespeare, Dickens, 
Dumas, Wells and others. Members would 
find much of interest and educational value 
in a group visit to such films. The homes of , 
famous authors, and the museums which are — 
sometimes contained in them, if there are || 
any available in the district, provide good ji 
material for visits and for later discussion. 
If these varied society outings are to fulfil 
their true purpose there must be preparation 
beforehand, and there should be oppor- | 
tunities for expression by the children after- - 
wards. The preparation will be simple and 
lightly dealt with, for the close and concen- 
trated attention necessary in classroom les- | 
sons is undesirable in a society composed of | 
volunteers. The follow-up work after a visit. 
should also «Бе of a friendly and social 
nature, with brightness and humour pre- | 
dominating. The educational purpose of the 
society must be unobtrusive: the first essen- 
tial is that members shall feel that in all 
their activities they are part of a friendly 
and happy community. 


Keeping records.—The appointed secre- 
tary should be a child of strong personality 
whose written English is of good quality. 
He will keep the minutes of all business — | 
meetings; these should be read and approved — | 
at the outset of each subsequent meeting. 
At first he will probably need assistance, but 
with practice he should become independent. 
In addition to the minutes of meetings a 
complete record of all the society's activities 
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actors in each reading or play production, 
programmes of concerts, written accounts of 
visits, photographs of members in costume 
and of places of interest visited, together 
with pictures, illustrations and newspaper 
- and magazine cuttings referring to any 

author, book or play which has come within 

the scope of the society's work. At the end 
of each term a pleasant feature might be 

the issuing of a printed or cyclostyled report 
- of the term's activities to all members. Such 
— a record is of interest to the older members 
and to potential members, and is a further 
method of building up the essential com- 
munity atmosphere. 


1 SCHOOL HISTORICAL SOCIETY 


-. Introduction.—Among the many organised 
_ activities of the modern senior school, place 
should always be found for a school his- 
torical society. Such an institution, strong 
and flourishing under the vigorous and 
- enthusiastic leadership of a member of 
— the staff specially interested in the subject, 
_ will prove to be of the utmost value in 
engendering in the minds of the children a 
© real and lasting love of history, and in 

- teaching them to appreciate and conserve 
| the material remains of the past with which 
our land is so richly endowed. 

The society should not be too large, indeed 
- it Should rather tend to be exclusive, for 
then the children who are among its mem- 
- bers will set greater value on their member- 
ship, will feel that they are enjoying a 
privilege, and will be much keener to take 
part in all the society's activities. It is sug- 
gested that the number of members be 
limited to between thirty and forty, for 
more than that number will be found diffi- 
cult to handle on an outdoor excursion, 
During the winter, however, more children 
may be accommodated at indoor lectures, 
and thus about twenty of the younger ones 
may be admitted to the society as associates, 
individuals who, though they may join in 


"ies lt of 


the summer excursions until they have b on 
elevated to the rank of member. 


Officers.—The officers of the society will 
usually consist of a president, vice-pr« > 
a chairman, a secretary or recorder a 
small committee. It is suggested thi: the 
president and. vice-president be membe: of 


the school staff who are interested in the 
well-being of such a society. The сай тап, 
recorder and committee will be sclect у 
the members. It will be the duty of the 
chairman to preside at the mectines, ind 
introduce the speakers. The recordo or 
Secretary will keep the records, an! be 
responsible for the drawing up of the notices 
relating to the various activities, The om- 
mittee will decide upon the topics of the 
winter lectures, the arrangements for the 
summer excursions and will also choose cuit 
able associates to become full member: as 
vacancies occur. 

The society should, if possible, hold its 
meetings in a room in the school Бий! 18, 
and preferably in the classroom specially set 


apart for the teaching of history, where : 

will be an atmosphere of history and where 
useful apparatus will always be ready to 
hand. - 

It is suggested that in the history room 
there be exhibited, preferably under glass 
the one-inch ordnance survey map of the 
district, and somewhere nearby a sketch 
map of the same area, showing the location 
of the local earthworks, castles, abbeys, 
cathedrals, village churches and other inter- 
esting historical features. Other excellent 
maps which the members will find of great 
use, are the ordnance survey maps of Roman 
Britain, and seventeenth century England. 

In or near the history room should be the 
notice board of the society, upon which will 
be exhibited the list of officers, members and 
associates, the syllabus of activities for the 
Session and all notices of meetings and 
excursions. A second board, or preferably 
glass case, nearby, may be reserved for the 
exhibition of pictures and cuttings which 
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see that the subjects are n 
adequately 

astes. Amon 
with the dut 
in this modern world, and : 
local remains might usefully a, 
latter will prove of great Use as pre 
for the outdoor excursions durin. 


activities might includ 
development of histo: 
hobbies, and an afternoon 
museum. 
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Some accurate sets of cigarette с. 
depicting the Kings and Qu: 
England, Naval Dress, Historic Costu: 
of the Past are of great va! 
attractive when mounted 2: 
room. Similar! 
ing sets of роза 
bers might like to colle: 
on loan in one of the society 
Some suggested sets of stamps 
series of Vasco da Gama, 
States Columbus set and the 
illustrating the Olympic Games. 
and attractive cut-out figures 
ae These, properly 
wearing appropriate cos- 
tume of their period, may be grouped and 
exhibited in a show case to form such 
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The wintertime, too, is perhaps the best 
season of the year for paying an afternoon's 
visit to a local museum. If such a winter 
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ексез а is undertaken, however. 
tresses 


dren should go 10 the 

special object of weing and sketching 
definite exhibits amd should not 
aimiess!s round the show cases. 


Organising а summer excursion. 
the summer months, excursions to 
historic interest will be of first importance. 
The value of such visits, however, will be 
very smal! unless they are carefully organised 


_ and full preparation is made beforehand. 


The fit point to be settled ix the sizo 
of the party, which will largely depend 
the kind of transport available. If the excur- 
мой is t 
members are quite enough for one 
fo supervise, especially if of a busy 
city has to be crossed. If the party is pro- 
ceeding by bus or train, then 
may be increased to between 
thirty 

The excursion should always 
by a talk, and the route 
studied beforehand, as 
objects may be seen from the windows of 
а train or bus, Further, pictures of 
main points of interest 
in the history case, and the children should 
know exactly what to look for when they 


_ arrive at their destination. 


It might be well at this point to draw 
attention to the facilities granted to 
of school children visiting buildings and 
monuments in the charge of His Majesty's 
Office of Works. Such parties from grant- 
aided schools will be admitted free, pro- 
viding that:— 


I. The party is not more than one hundred 
strong. 

2. Teachers accompany the children in a 
ratio of not more than 1 to 20, and 
not less than 1 to 30. 

3. A special educational permit is pro- 
duced, 


С Such a permit may be obtained from Н.М. 


| Office of Works, Westminster, London, 
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FLYING BUTTRESS 


ALPHABET OF ARCHITECTURE—I 
(Class Picture No. 71 in the Portfolio) 


| main points of the castle's history. When 


the ruin is reached, the best method of 
- procedure is first to examine the earthworks, 


then to visit the keep or other remains of 
outstanding importance, and later to take 
features of lesser importance such as the ruins 
of the domestic buildings. As in other visits, 
Sketches, plans and notes should be made by 
Separate groups, each detailed to examine 


а particular section of the remains. The 
children will find great interest in studying 
the two Class Pictures Nos. 71 and 72 in the 
Portfolio—ALPHABET or ARCHITECTURE, A 
Note on these illustrations is appended. 
Other historical remains which might be 
visited, if within reach of the school, include 
such prehistoric antiquities as hill forts, 
stone-circles, cromlechs, and such Roman 
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PILLAR 


STEEPLE 


ZIGZAG 


ALPHABET OF ARCHITECTURE—2 
(Class Picture No. 72 in the Portfolio) 


remains as are found, for example, at 
Caerleon, Wroxeter, Bath, St. Albans, Por- 
chester, York and many other places. Our 
great cathedrals and walled towns also pro- 
vide wide scope for society visits. It is 
always advisable for the members to study 
the local ordnance survey maps of the area 
to be visited, and to attempt to visit all 
the remains marked thereon. Many of these 


have not yet been surveyed, and by making 
plans and sketches, and taking photographs, 
some valuable historical research may be 
undertaken. Whatever activity the society’s 
members initiate, a complete and attractive 
record should be made as indicated above. 

Note.—The illustration, The Alphabet of 
Architecture, shows the following typical 
forms :— 


- AISLE—the wing or side passage of a 
church. 
. APSE—an arched recess at the east 
end of the choir of a church. 
. ARCADE—a series of arches, either 
open, or closed with masonry, supported 
by columns or piers. 
. BASE—the foot, or lower part of a 
pillar. 
| 5. BATTLEMENT—parapet on top of a 
- wall or building, with openings, or 
`  embrasures, formerly used by sentries 
and bowmen. 
_ 6. BOSS—raised ornament, or knob, 
_ placed at the meeting-points of the 
Fibs of a ceiling. 
. BUTTRESS—projecting support built 
on to the outside of a wall. 
- CAPITAL—the head or top part of a 
column, or pillar. а 
. COLUMN—a round pillar. 
. COPING—the capping, or covering 
course of masonry of a wall. 
- CORBEL—a projecting stone, or piece 
of timber, which supports a weight 
above it. 
- CORNICE—the level moulding at the 
top of a wall, generally beneath the 
eaves. 


raised above the roof of large build- 
| ings, generally half-circular in shape. 
14. FOILS—the spaces between the cusps, 
or projecting portions of feathered 
arches. 

- FLYING BUTTRESS—an arched but- 
tress built to support certain parts in 
the outside of a wall. 

. GABLE—the part of a wall, above the 
eaves, which is shaped to conform to 
the slope of the roof which abuts 
against it. 


PLATE II 


1. GARGOYLE—a projecting spout used 
to throw the water from the gutter of 
a building off the wall. 


. DOME—a large cupola; a structure · 


SETS 


I2. 


тер 


14. 


15. 


16. 
I7. 
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CEANTERN--a small structure on th 


top of a dome to give light and : 
crown the fabric. 


. MOULDING (Egg and Dart)—or: 


mental projections, or cavities, form 
the outline of cornices, capitals, b 
etc. 


. NEWEL—the central column ro 


which the steps of a circular stair 
wind. 


- NICHE—a recess in a wall for a sta 


vase, or other similar ornament. 


- OYLET—a small opening, or loop! 


to admit light, or for the discharge 
missiles in the walls of fortificatio: 


- PARAPET—a breastwork, or low v 


used to protect the ramparts of milit: c 
structures, and the gutters, го 

etc., of churches, houses, and ot! 

buildings. 


. PEDIMENT—the triangular termi»:- 


tion used in Classical architecture «t 
the ends of buildings. 


- PILASTER—a square pillar usual’ 


attached to a wall. 


. PILLAR—the column supporting oi 


arch. 

PINNACLE—a small turret, usuall 
tapering towards the top, often placed 
above a buttress. 

PISCINA—a shallow stone basin, 
placed near the altar, with a hole 
in the bottom to carry away апу 
water which may be put in it by 
the priest, after washing his hands, 
etc. 

SPIRE—a tower of a church, or build- 
ing, ending in a point, usually very 
high. 

STEEPLE—the tower of a church, or 
other building, which may include a 
spire or lantern above it. 
TRACERY—ornamental stonework in 
the upper part of windows, 
VAULTING—arched roofing, 
ZIGZAG—a decorated moulding run- 
ning in zigzag lines, specially used 
in the early Norman style of archi- 
tecture. 


SCHOOL CLUBS. 


GEOGRAPHICAL SOCIETY 


Introduction.—The chief aim of the 
Geographical Society should be to extend 
to those pupils who show keenness to en- 
large their knowledge of the subject the 
necessary facilities for doing so, and much 
useful and pleasurable work may be carried 
out in the time devoted to the various 
activities which are at the teacher’s dis- 
posal. The value of the work cannot be 
over-estimated, and avenues may be explored 
which are not to be found in the school 
syllabus. 

The activities of the club should be guided 
by the teacher in charge but left largely 
to the general inclination of the members 
or to a committee of students. Summer and 
winter programmes should be mapped out, 
but whatever plans are made should have 
alternatives and be very elastic. There is 
no need for all the members to be engaged 
in the same way, or to meet at set times. 
Optional periods should be arranged, utilising 
school and leisure time, and provision should 
be made for numerous trips to places of 
geographical interest. 


School excursions. — School excursions 
always prove a source of attraction to chil- 
dren, and provided that these are carefully 
planned they are of great educational value. 
The place or building to be visited should 
be carefully chosen, and be of geographical 
importance, the reason for its choice being 
carefully explained to those who will be 
making the journey. There will of necessity 
be a certain amount of preparation on the 
part of teacher and scholars in order that 
all may know which salient points to observe 
and which minor details to ignore. Instances 
have been recorded where children have 
been unable to reproduce facts of import- 
ance after a visit of this nature. For example, 
a party was taken to Windsor and Runny- 
mede, and when one member of the expedi- 
tion was asked what he had seen and done, 
he stated that he had seen some very beauti- 
ful swans and had had two ice creams. 
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Which shows that the journey may not 

have been entirely educational! “ЖАЙ 
There must, then, be preparation. For — 

example, if the expedition is to the docks, 

a simple questionnaire such as the following 

might be written out:— 


Docks 

ange of rive cake art + 

Width and depth of river 
Dredging 


Destination а Кел 22 


s WEE ce 44 4» iav 79 


Wareliouses 


Bearing in mind what to look for, the Ve 
child will direct his attention to the neces- | | 
sary facts. After the journey there should | 
be a discussion on the trip, at which accounts 
may be read, pictures and photographs repro- | 
duced by means of an epidiascope, anda des- — 
cription prepared for the school magazine. | || 

In considering the actual expense of these — — — 
excursions, it may be found that the cost =~ 
is too much for some of the pupils to bear, | 
and it may be advisable to consider the | 
formation of a Ramblers’ Club. This, in | 
effect, is a savings account into which money —— | 
may be paid weekly throughout the year, | 
and so the costs of journeys may be defrayed. | 

The choice of such journeys will depend | | 
upon the type of district in which the school — 
is situated. In a manufacturing district, a — 
study of the types of factory to be found, | 
their products, how these products are made 
and above all why they are made at that | 
particular place, should be discussed. How 
many boys, for example, who live in the | 
heart of a coal-mining district have ever 
visited a mine for the purpose of detailed 
study? They may perhaps have gleaned a | 
little information from those with whom 
they come in contact, but little or no definite 
knowledge—other than the fact that they 
will one day be called upon to work there— | 
has been assimilated. Some interesting 
results could be seen if a class of fourteen 
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“year old boys who live in a mining village 
were asked to write a composition on “Coal 
and how we get it." The results would be 
— surprising! Many erroneous impressions, 
such as the fact that all mine ponies are 
blind, or that men remove coal in dark 
- narrow passages, foul with dust, could be 
- rectified by seeing how the work is carried 
on. In some rare cases the latter fact is 
true, but not in many. 

A party of boys conducted over one of 
the modern up-to-date mines would see much 
to interest them, from the modern winding 

| room, with its beautifully kept machinery 
and scientific instruments and devices, to 
watching a coal cutter at work. They would 
descend the mine in charge of an official, 
- and trace the production of the coal, from 
| the coal “face”, where it is obtained either 
| by “hewers” or coal cutters, to the tubs 
| into which it is loaded for transport to the 
| bottom of the shaft. And so to the surface 
— Where it is weighed by a mine's represen- 
| ative called the “check weighman”, emptied 
- оп to moving bands of metal or “scrum” 
| where the stone and other impurities are 
| removed by hand and where it is graded into 
- various sizes, and finally where it is washed 
= and mechanically loaded into’ trucks for 
= transport. 
Я If there is a by-products works attached 
— to the mine, further development of the 
= coal industry may be studied. Here it can 
be seen how benzole, tar, gas, etc., is ex- 
| tracted from the raw product. 
___ First-hand knowledge is always best. 
- — Journeys made in schooldays are always 
F in _ remembered in later years and, what is more 
— important, give training in what to observe 
| in the great journey of life. 


Local geography.—The following are 
some suggestions for the study of local 
geography :— 


I. Position. 
Parish? Borough? 
Boundaries. Area. Surface and drain- 


buildings. 
Viewpoints and landmarks. 
Study of local maps. 
Direction. Road and crossroads. 
2. Local weather. 
Weather observations. 
3. Means of communication and transpor!. 
Roads, railway, tramways, sea, air, 
canals. 
4- Occupations of people. 
Farming. Arable farming. 
Market gardening. 
Dairy and stock farms. 
Fishing. 
Mining. Coal and other minerals. 
Manufacturing. Cotton, wool, silk. 
5. Population and its distribution. 
6. Human activities. 
Towns. 
Water supply. 
Local government. 
Pleasure and health. 
Religion. Art. 
Comparison with other districts. 


Education. 


Rambles in the home district.—One of ihe 
most interesting avenues of work to explore 
will be the more specialised study of the 
home district, and a great deal of useful 
incidental knowledge can be acquired by the 
boys while engaged in what may be classified 
as a hobby. 

Map observation—Such a study should 
begin with a more specialised form of map 
observation, and this can best be acquired 
by practical means. The school grounds and 
buildings could be surveyed by means of 
plane table, chain and tapes; then the survey 
could be extended to the roads or lanes 
surrounding the building. By enlisting the 
aid of the handicrafts instructor and the 
science master, most interesting models of 
the immediate surroundings can be made 
and it is possible to build from the boys’ 
own data a miniature of the district showing 
hills, roads, particularly crossroads, streams, 
fields and buildings of interest. Buildings 
and houses may be made of ordinary six- 
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TYPES or CLOUDS 


From photographs by Mr. С. A. Clarke, Aberdeen 
sheet card; roads from strips of grey tape 
of various widths; rivers and streams can 
be shown by using silver foil, the contours 
being outlined and built with paper pulp. 
A further study of the home area should 
be made from the one-inch ordnance survey 
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obtained. Exercises of this 
amplify the knowledge of the 
give wide practice in map readi 

Physical features —The 
of the district and a simple 
will interest many. Where rocks 

in quarries, cuttings, cliffs, stre 
samples can be collected, tested 
Are any of these rocks commerci 
sand used for moulding or pottery 
used for bricks, or limestone for the 
facture of lime? Little by little the 
of specimens will increase and 
clude the well-known British rocks 
gravel and sand, shale, iron ore, slate 
stone, sandstone, salt. 

A discussion of rocks will naturally bri: 
up the question of the type of soil which is 
found in the neighbourhood. Samples of soil 
can be obtained from various parts, dried 
and placed in tin trays or large tin lids. 
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comparison of the built-in areas and the 
agricultural areas should be calculated from 
the one-inch ordnance map. 

There may be extensive market gardens. 
What are the chief crops? Possibly the 
produce may be used locally or sent to des- 
tinations farther afield. Extensive areas may 
be devoted to the rearing of plants under 
glass or in hot houses, as in Cambridge and 
Essex. On the other hand, early vegetables 
and cut flowers may be reared out of doors, 
as in the Channel Isles and Cornwall. 

In the case of dairy and stock farms, the 
greater part of the land is pasture land or 
meadow. Cows, bullocks and pigs are 
reared, yielding milk, cheese, meat and 
"hides, pork and bacon. Cheshire is famous 


for its dairy produce; the hides 
Midlands go to the huge shoe fa 
Northampton, Wellingborough, 
etc. 


Fishing may be a staple industry 


home district, for it is one of 
important of British industries 


mately 14,000 of our fishing boats la 


163 million pounds of fish annu: 


be of interest to know what typ: 


are caught, and the quantities 
They can be classified as bottom 
water fish. Some of it may be tr 
some of it tinned. The types 
whether they are “trawlers” 
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“bawleys”’ or “smacks” should be ol 


as well the method of fishing. 
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information can often be gained from chats 
with fishermen. 

Weather observations should be taken, 
readings of wind direction and force, pres- 
sure, hours of sunshine, temperature and 
rainfall being recorded daily. More import- 
ant still is the effect of local weather upon 
local occupations. 

On the other hand your district may be 
devoted to mining and manufacturing, and 
coal, lead, or tin be found there. The study 
of these industries will be rich in geographical 
data. 

Population.—Then again, the population 
of the district should be observed. At what 
part of the town or locality do most people 
live? Where is the residential area; i.e., 
where are the better class of houses built? 
Where are the homes of workmen? Compare 
the values of property. On a map of the 
district ask as many pupils in the school as 
possible to mark the position of their homes 
with a red dot. If possible procure maps 
or photographs of the town or district ten 
years ago. Note developments. What was the 
population five, ten, fifteen years ago? What 
is it now? If possible ascertain what the sug- 
gested future town planning will be and note 
how it will affect the distribution of dwelling 
houses. Many more. such queries should be 
made, and detailed observations noted. 

The population will need water and elec- 
trical supplies and sanitary arrangements, 
and must have local laws passed by the 
Council. The esthetic side of human life 
must be catered for by the building of 
churches, museums, art galleries and, for 
the education of the children, schools. 

Finally there should be comparison drawn 
with other districts, both near home and 
farther afield. 


Study of river, lake and sea.—The study 
of the home district naturally progresses 
from the point of the consideration of the 
drainage systems. A great deal can be learnt 
from more detailed study of such rivers, 
streams and lakes which may be found in 
the neighbourhood. 
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Rivers amd streams.—From the observa: | 


tion of a stream, the work and utility of | 


greater rivers may be deduced. A profitable 
day's outing is to explore a stream bed from 
source to mouth. Usually, no matter how 
small the stream, the same characteristics 
may be seen which are apparent in the course 
of a river. For example, the source, may be 
traced to springs, and the rock stratification 
particularly above the spring should be 
noted. “Mountain track" or “hill track” 
will be characterised by the rapid flow of 
the water and the narrow V-shaped bed of 
the stream. Erosion here will be greater 
than in the lower reaches, and the force of 


the current is sufficient to carry with il — 
large stones and a vast amount of sediment. | E 
If conditions of this nature exist in any ж» 
river, it would be obvious it would be of — — 
no real value for navigation, but here and oan 


there, particularly where falls and rapids 
may occur, the water power as such may 


be utilised for the generation of electricity | 


or for the generation of power for factories. 
Here and there tributaries can be seen 
entering the main stream, adding to the 


volume of water but in many instances | 


checking it& speed. Notice where these | 


for a certain amount of coarser | 


enter, 
sediment is deposited and forms a bar 
extending a short distance into the main 
stream. 

And so to the valley track of the stream. 
As the current of the river is dependent on 
its slope, it will be noticed that there is a 
considerable decrease in the rate of flow, as 
a result of which larger stones and rocks 
are deposited, but the fine alluvial sedi- 
ment which is held in suspension is carried 
on. There is, too, a change in shape of the 
river bed. It becomes slightly broader and 
is slightly U-shaped, but again is practically 
valueless for navigation. 

Next to the "plain track". The stream 
becomes much more shallow and flows 
slowly. Instead of its course being straight, 
it meanders. At times the loops of these 
meanders may join so that the stream be- 
comes straight. These loops of land which 
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are left are known as deserted ox-bows, 
which, owing to their moist and fertile con- 
dition, are generally covered with a surface 
of lighter green grass interspersed with wild 
flowers which depend for their existence 
upon excessive moisture. The U-shaped body 
of water which is left surrounding this is 
known as a mortlake. It is in this part of 
the stream that the fine alluvial matter 
which has been held in suspension is 
deposited. Eventually the mouth of the 
stream—this may be where it enters one of 
its larger brethren—is reached and here 
delta formation may be seen. 

Observations which have been made 
should be carefully noted and applied to 
the study of the world's rivers. 

Lakes.—Perhaps to the more fortunate, 
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opportunity may be given to study lal« 
The question may be asked, have the 
lakes been formed by glacial action or 
the damming of some low-lying stretch oi 
land by moraine deposits? How are they 
fed? How are they emptied? What are 
the other names for lakes? (Lochs, meres, 
tarns, ponds, reservoirs.) Is anything known 
of the depth of the lake? Notice how its 
level rises and falls according to rainfall. 
Some lakes are used and have been enlarged 
artificially to supply large towns with water. 
In certain lakes excellent examples of delta 
formation may be found, and cases have 
been known where a delta has divided the 
lake into two parts, as in Lake Derwent- 
water, so forming two lakes, Derwentwater 
and Bassenthwaite. 


4 
ү 


SCHOOL 'CLUBS 


The sea.—To those who are living near 

2 ‘coast, frequent outings and excur- 

sions should be made. The nature of the 
be noted; whether it is cliff 
and precipitous as in Devon 


, or whether it is low lying as 


n the coasts of parts of Yorkshire and 
Essex. Is the beach composed of sand and 
hingle? Are there any signs of tidal 
( ion Much valuable information may 

hered from discussions on tides with 


fishermen and such as depend upon the sea 
for their livelihood. 

A difference between spring and neap 
tides should be What time is 
high tide? What time is low tide? Is there 
any variation between the high water mark 
and the low water mark? These heights 
should be observed over a period of weeks 
and the recorded. Observations 
should be made of the type of craft seen 
at various times of the day. Are they cargo 
boats, pleasure steamers, liners? How can 
they be identified? The study of funnel 


discussed. 
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markings and flags provides an all-absorbing 
hobby. A telescope mounted at some suit- 
able vantage point will enable these to be 
clearly read and identified, while on a map. 
of the world can be traced the routes of 
such boats, and a short description of cargo 
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can be appended. This is made more inter- 
esting still if the world position of boats 
observed is followed from the shipping lists 
found in some of the daily papers. 

More detailed observations of the home 
district are very valuable, but other activities 
of the Geographical Society which are more 
practical and cover a wider field must be 
described, 

Correspondence nights.—One of the most 
helpful activities is what might be called 
“correspondence nights,” which are definite 
aids to gaining first-hand information about 
various regions of the world. Take a rough 
outline map of the world and tear it up 
into as many strips as there are members 
of the group, taking care that there is at 
least a small area of populated territory on 
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strip. Fold up pieces of paper, 

"place them in a hat, and let each boy draw 
one. His particular section of land is purely 
a matter of chance, and this is a time of 

> great excitement. "I've got a bit of the 
EX Gold Coast," cries one. "Hudson Bay 
Territory," exclaims another. Then there 
is a feverish search for large scale or detailed 
maps of the districts concerned, for each 
lad knows what his job is—to select a town 
or towns and endeavour to correspond with 
"some member of that particular community 
| in order to get descriptions and reliable 
information about the area concerned. He 
4 must of course return the compliment in 
L— kind. Some of the replies have been most 
_ entertaining, in others the language ques- 

tion creeps in; but as all involve a study 

of distance, postage and the discovery of 
- many other facts, it is well worth the time 
"spent. These should be filed together and 
placed at the disposal of all for private 
reading. 

Collections.—Numerous collections of vari- 
ous sorts can be made in this way. Stamp 
- collecting—a most absorbing hobby—can be 
.. turned to good account from the geographer's 
- standpoint if a thorough study of the posi- 
2 tions of points of despatch and routes taken 
— — to arrive in the country is made. Stamps 
—— should be mounted around and on a large 

_ outline map of the world (which may be 

— folded for storage purposes if necessary) 
: rather than in individual albums. An unique 
map was made on one occasion by covering 
all the land masses where possible with 
stamps which had been collected, a great 
- area of the earth's surface upon the map 
being marked in this way. 

— Poster collecting is always a source of 
_ great interest. Local posters, perhaps de- 
signed by the lads, can be made or requested 
from the information bureau (if any); 
posters from cathedral cities, from seaside 
resorts, holiday resorts, not only in our own 
country but also from abroad, may be 
obtained. Exhibitions of such works of art 
—for many of them are of great artistic 
value—should be given, and parties of 
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"visitors from other houses or schools shou! 


be conducted round the display and hav: 
the various posters explained to them, tlı« 
collectors themselves acting as guides. Out 
standing features should be discussed, th. 
products, districts or industries they adve: 
tise explained. 

The “Geographical Museum” should not 
be forgotten, and additions of interesting 
articles are made with great frequency when 
outside sympathy is enlisted. Provided al! 
exhibits are properly indexed, described an 
mounted, this “museum” can be most in- 
structive. Collections of rocks, shells, photo- 
graphs, etc., should all find a place therein 

Geographical instruments.—The practical 
work of the club should not be neglected. 
All forms of geographical instruments such 
as surveying instruments, levelling rod 
clinometers, plane tables, etc., may be made, 
and it may be advisable to request the use } 
of the handwork centre from time to time, 
and the assistance of the instructor if it is 
available. Models may be made ad infinitum, 
but care should be taken that these are 
not “unrelated”, that is that they must 
have some bearing on either the classroom 
work of the pupils or upon their club work. 

It is not sufficient for models to be pretty; 
they must serve some useful purpose. 

A little thought in the preparation of the 
work will render it unique in its way. If 
we consider the construction of a weather | 
vane it is quite possible to make it so that, 
as the vane revolves, the wind direction is 
recorded on an illuminated dial in the 
geography room. : This was actually done 
in one school The vane was mounted on 
the roof and revolved on an old bicycle 
wheel hub, complete with ball bearings. A 
metal arm rotated upon a set of studs 
(taken from an obsolete wireless set) and 
a sixteen-strand wire conducted the current 
to the recording box. Four-volt flash lamp 
bulbs, fed by the ordinary electric current, 
cut down to the requisite voltage by an 
old transformer, completed the apparatus 
which was infinitely more interesting than 


the old type. 
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Many other appliances of the same nature 

more advanced steps in the construction 
of apparatus for which time is lacking in 
school hours—can be prepared. The sim- 
plest forms of tellurion and orrery may be 
manufactured with nothing more than a 
sorbo ball and pieces of wire and card- 
board. 

Map making.—By far the most interest- 
ing occupation is the making of maps of 
which, to misquote the old adage, there is 
no end. Maps of the world can be made 
either to cover a floor or a page in an 
exercise book, and done in either thin sheets 
of plywood or cardboard. Sectional maps 
are simple to construct provided that the 
outline of each section is prepared before- 
hand. Many useful materials, some home- 
made, may be used to build up continents, 
sea beds, or mountains; and some exceed- 
ingly good ones are already on the market. 
Ordinary ''Aloplast" gives an excellent 
surface, but by far the most successful 
material, and the cheapest, is made by 
folding a newspaper tightly, pressing it in 
a vice, and rasping the paper into a fine 
powder or “fluff”. When a sufficient quan- 
tity has been filed, mix with ordinary size 
or a weak solution of glue, adding a small 
piece of sodium potash. The paste so formed 
can be easily modelled into mountain shapes, 
and when dry adheres tightly to the surface 
to which it has been applied; it is very hard, 
and can be coloured with ordinary poster 
colours, water colours or enamel as required. 

All types of maps—those showing trade 
routes and volume of trade along such 
routes, isothermic maps with wire which 
can be bent to form any shape, and moved 
to any position on the map to show 
seasonal temperatures, superimposed maps 
with features marked on tracing paper or 
tracing cloth and laid over an outline which 
has been prepared—form a source of 
attraction to those engaged upon their 
manufacture. One of the most interesting 
maps made by one club was of the world 
drawn on a 6 ft. by 5 ft. sheet of plywood, 
and replicas of ships’ funnels, 3 in. by Iin., 


mounted in suitable places, showing the | 
most important shipping lines and the 
routes along which they travel; this map 
was mounted at an angle to the wall, and 
proved an attraction to all who saw it. 
Jig-saw maps are easy to make and very 
instructive when completed, especially if the 
completed map is cut up into sections, 
along the lines of latitude and longitude, 
which may be fitted together by reference 
to an atlas map to find out the positions 
of the sections concerned. A contour map 
makes an excellent puzzle of the various 
ranges of hills, and mountains are built up 
independently of the main map and applied 
last as part of the puzzle itself. 

Outdoor maps may be constructed during 
the fine light evenings when club meetings 
take place. A plan of the district laid down 
by means of white paint, properly orien- 
tated, will find pleasurable work for many 
hours. Relief maps may be made of cement 
or clay, but care must be taken to ensure 
the fact that where the former are placed 
there is likely to be no difficulty in their 
removal! Cement has a habit of adhering 
to tar-mac or concrete surfaces where it is 
inadvisable to use a pick to dislodge ranges 
of mountains! 

Bridge building.—Why not a study of the 
world’s bridges or of the development of 
the bridge from earliest stepping stones 
through its many stages to its present per- 
fection of structure, as shown in the wonder 
of engineering which spans Sydney Harbour 
or, in our own country, the river Tyne? 
Many examples of bridges can be made in 
the classroom or handwork room, utilising 
only the simplest forms of material and yet 
getting wonderful results. A model seen 
some time ago showed the track of a river 
from almost source to mouth with a great 
number of bridges spanning it. The model 
of the river bed was painted on several long 
pieces of straw board. In the hill track 
were examples of the old “hump back” 
bridge, rope bridges which are often seen 
in India spanning almost impossible ravines. 
Lower down were suspension bridges, truss 
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geography, the art 


of letter writing and 


English studies generally. Indirectly it helps 


many other subjects. In every part of the 
: globe there are English speaking commu- 
nities, and wherever these are there are 
possibilities for correspondence. In the 
interest of geography it is well to have your 
correspondents in different parts of the 
world. In Canada I have found it desirable 
to have three Correspondence Bureaux, onc 
on the West coast, one central, and a third 
Zin the East. The environments are 
varied that all three centres sent in different 
accounts, 
© “To start such a bureau, take down your 
7 atlas and pick out the towns you think are 
suitable. Next, announce your list of towns 
T to the scholars and obtain lists of children 
desirous of corresponding with each town. 
Let each child join three or four groups. 
You will not find that every town to which 
you write will like your idea; there will be 
certain gaps which you will have to fill by 
writing to similarly placed towns. When 
you have made out your lists, make copies 
to send with your letter of introduction. 
The list might read like this:— 


so 


Age Attainment Hobbies 
___ George West 124 Most intel- Scouts, 
a ligent camera, 
etc. 
John Brown іт Rather Pets 
backward 
Joan Smith 13 Average Reading 


“ Accompanying this list, letters might be 
written as follows:— 


The Chief Education Officer, 


W. Australia. 
E. EE to form a Correspond- 
ence Bureau at the above school, and I 
'should be grateful if you would pass m 
enclosures, after perusal, to some n 

Teacher in your town whom you thin 
would be interested in the project. 


PRACTICE FOR SENI 


The Head M ister, 
x “ hool, 


Dear $ 

E 1 losed you will find a ш ot 
scholars of mine whe would И to con 
pond w y of yours. | am of opa 
that the ү t would be mut f 
ficial, for my olars intend to жүйе o 
the geography of the пеш онікі | 


current news 
with your 


neighbourho 


12у һоре later to ехсін 
olars photographs of t 
1. You can rest assured Û 
nothing undesirable shall be sent, ford 
have read personally each letter beh 
is sent. If by return, therefore, you 
send me your list, my scholars will 
their first letters, which shall be 
one parcel with as little delay as po 


the chief education officer varies in 
countries. In Canada one usually 
the Superintendent of Schools, in Au 
to the Chief Education Officer. If їй 400 
always use the latter title. Many аге 6 
souvenirs which can be exchanged Ш 
which help to make the correspondence 
I have received school magazines, jourm 
newspapers, picture postcards, seeds, 
and pressed flowers. It is well to 
register accounting for letters sent out 
replies received. One should also arr 
that mailing days are spread out so 6 
they do not all occur in one week. A 
map of the world should be drawn, 
flags placed on the towns with which : 
pondence has been arranged. A poster om 
the notice board announcing that the 
Durban mail leaves to-day will invariably 
create a desire for many participants. If 
interest seems to flag at all, 62” quickly 
revived by the arrival of a parcel. 
ioe ы f the countries with эша сон 
ondence is possible are аз foi о%5:-- 
E АНЕ Newfoundland, U.S.A., West Indies 
and Jamaica (British schools), Austra 


(Reproduced by the Courtesy of Indian Railways Bureau, 
THE Tay MAHAL 
(See Note on the next page) 


_295 


"cd 4 WT 


296 TEACHING T 
UE, I 
e Беін er Africa, Kenya, India 
2151 Schools in large towns), and with 
soldiers' children at British garrisons. The 
а Officer is the person to whom 
one should writ зі 
Alexandria, etc. "еи хи 
“Much of the utility of a Correspondence 
Bureau is, however, lost unless the scholars 
have definite instruction in letter writing. 
They should know how to encourage their 
correspondents to give them the informa- 
tion they desire. They should know how 
to ‘draw out’ the personality of their corres- 
pondents. To this end an occasional detailed 
study of first-rate letters will be useful. It 
will also be found an interesting experiment 
for the teacher, for he will naturally corres- 
pond with the other teachers. . . . If all 
the letters for one school are sent in a 


parcel it will be found that the cost of 


postage to each pupil will usually be about 
one halfpenny. 

* A school Correspondence Bureau will 
present geography in a most interesting 
guise. It will make it a reality, vivid and 
picturesque. Pupils will be more ready 
for a teacher's supplementary information. 
Letter writing will become an absorbing 
pastime, and, again, it will be eco 
enjoyable; and when you have made à 
school subject real and pleasurable, you are 


: » 
making progress. 


POSTSCRIPT 

The opportunity for 
: ноп is becoming greater Wl 

club organisation 15 ken inestimable good 

these out-of-school 


hours "t й 
great ап practi 
that it gives to the s 
which awaken new interes d 
correct use of their Jeisur b m 
And because of fis et ec F 
e 
fore those who аг D ME 
pm of the movement. 
the £ 


i 
iH 


regardless 
hesitate to 
earnestly 
more suce 


a school project.—In fact, 

ш ты dt would be possible to prepare 
as a basis for all school 
work for the particular group of boys con- 
cerned, to use the camp as a project which 
would appeal to all boys. The class arith- 
metic could contain a study of the economic 
side—the consideration of distances; railway 
fares; the simple banking system together 
with the investment of money and the 
interest thereupon; cheques and their uses; 
quantities of food stuffs; market prices and 
invoices; mensuration and the calculation 
of areas of tent space; air capacity of tents; 
volume of cooking utensils—all these studies 
could be included in such a course, the 
teaching of which would be not only much 
easier and more enjoyable, but certainly 
more effective if conducted along practical 
lines. The old type of problem—to wit, 
A garrison of зот men has food to last it 
10 days. How long would it last if 20 more 


“Way on a wonderful adventure. The prep- 


ear so boring 
n sums with 


300 TEACHING : 
Which could : | 
adapted to meet the needs 


engaged in the preparation of the pupils 


for camp life, 
Organisation, 
à little more 


to cooking his 
school will a ae о, МВ boys in 
of a holiday of this nsus M 
never been away from home or av 
before. They will probably have M 44 
of how to light a fire, much less to an 
a meal which they must eat, or of how to 
make up a bed on which they must slee 
Such things have always been done for th fl 
There will be much to teach. ve 
Having decided that there shall be a 
school camp, what resources have you at 
your disposal? Let us assume that your 
equipment and camp funds are nil, and 
consider how, with only the lively interest 
in the project as a starting point, a successful 
camp can be planned and carried through. 
Assislants.—One of the first considerations 
which will have to be studied is the actual 
amount of support and co-operation which 
will be forthcoming from your colleagues on 
the staff. The more assistance there is the 
casier will be the supervision, and it is well 
to bear in mind the fact that there should be, 
in addition to the organiser, one assistant for 
each ten boys taken. The list of those willing 
to help perhaps includes friends and their 


If the ladies of the party, if any, do 
scomforts " of camp 
be found for them 


wives. 
not wish to share the “di 
life, accommodation can 
at some neighbouring farm, bungalow, or ins 
There may, too, be elderly members of ШЕ m $ 
who wish xample and len 


d largely upon 
the town boy 


will prefer 


resort, the countr, 


E 


not, with a little thought be 


m A 
to hold a 


Й 


It is proposed 
camp in the C 
— July to — August, —5 # 
that the approximate cost 
will be between £I 105. 40 

If you wish your son to a t 
kindly complete the form І 
it to me at your early com 

Signed. «eene 
(Camp Org 
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n 58 ts personally with the land- 
1 owner for the rental of the field, supply of 


list milk, butter, eggs, firewood, and hay for 
из the palliasses. There are certain features 
study of of an ideal camp site which should be borne 
vil ce is made, and it is 


‘villages іп mind when your choi 
‘Hills— astonishing how a small factor can affect 
the general enjoyment of the whole camp. 


| & letter 
to the parish Тһе field should be large enough to accom- 


р SHOWING DISTRICT VISITED 


BRISTOL 


8. А 
[2 
о 
e 


modate all the 

tents and t 
area for games. It E eave a convenient 
Уа high 


ing hay 
revailed 


E ETE. 
364 FÉACHIN 
in lo move it 
ire assuming then that 
ear to the Village of 


4 


Needless to say. all enquiries cannot pg 
and here again 
the profes- 
You 


made on such a Short visit 
ihe valuable assist 


sion in the 


ance of one of 
area wi л 7 
ion im the ae will prove of value, 
will want to know such facts as: 


of services. 

2. The nearest stores, 

3. The nearest post office, telegraph office. 
lephone. : 
4. The nearest doctor and hospital. 

5. Whether there are facilities for bathing 
near the camp site. 

6, The names of local cricket teams who 
might appreciate matches, 

7. Whether the villagers would like a 
concert given by the boys, the proceeds to 
be in aid of a local charity. 

8. Whether there is a hall or schoolroom 
which could be used for this purpose and 
by the boys in case of inclement weather. 

t What accommodation can be had for 
wives of the masters of the staff. 


Lt 


Activities in school.—Activities in school 
should now begin in earnest. Frequent 
[ meetings and of the staff and boys 
necessary to discuss all details. The 
should be divided into groups or 
." and a master placed in-charge of 
Duties should be allocated to 
as possible the individual wishes 


stafi 
are 
Jads 
“tents,” 
each group. 
meet as far 
of those in charge. 

For instance:— 


Mr. A.—Photograp 0 т. то boys. 
Мг. p.—Historical ps 10 boys. 
Mr. C.—Geographical Inte р то boys. 
мг. D.—Stores and ыс p 10 boys. 
мг. Е—5р0Г5 tent б. r0 boys. 


before the tents are pitched 


r. The name of the neares i 
1 > Nearest place of bet ups 
rship, the name of the rector an times niei a Je 


assembled. Much of this 
to be done in “club” tin 
the talks to the boys on 
how to do it and, more 
what not to do, There will о 
a minimum of rules 
understand, hints to be 
of personal 

kit. Toothbrushes and boot | 
go well together, and it im 


help and "scribe" to f 
fall to the lot of the "scribe" to 
any events worthy abo 
collection of ا‎ i ot сае 
by the boys. Such Dd 
of humour and mention is ¢ 
incidents which do UR 
light. From one tent кв, 


эр 


tamane D 


Md 
TENT TABLE Ано SHELF 
HANDICRAFT FOR THE SCHOOL CAMP 
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9% TEACHING IN RATE 
comes the following: “Smith Қ? sacking 
т : h i 
left and cannot buy sweets, Tried totale ahi ac 4 


his tooth Paste because it tasted nice.” 


Again, “Mr. X (the science master) tried 
4n experiment to-day, Тһе weather was 
m hot that the jelly would not set. Mr. 


e S was not a success, so we 
Р Handicraft | in school. —The special rooms 
ould be hives of industry at this time. 
тот! the handicraft centre should come 
gadgets of all descriptions,—plate-racks, 
tent pole pegs, boxes to hold goods in 
transit, collapsible tent tables, notice boards, 
‘cnt number boards, etc. 

I here should be two aims in mind when 

these things are being made. They should 
be necessities and, secondly, as compact as 
possible. The plate rack, for example, which 
is invaluable for tidily storing the plates 
in each tent and preventing them from 
becoming covered with pieces of grass and 
fragments of earth from the tent floor, 
and from becoming lost when most wanted, 
may be constructed of half inch oak which 
has been well oiled, and a heavy gauge wire 
bent to form the loops which serve to hold 
the plates in position. If the ends of this 
wire are fixed by staples, it is possible to 
fold the loops towards the centre of the 
framework and so make a compact article 
which is easy to pack. The points which 
to be driven into the P should 
either tarred or creosoted. 
Ihe sides of the boxes used to hold dum 
ind equipment should be hinged, ME 
o that they can open out flat * 2524 
useful tent boards or seats when the 6 


ire 


DC 


s damp. А | 
| One inch battoning is useful for the making 


i the 
of latrine frameworks e Bur 
Here again thumb-SC»* nd 

.ed in preference to Jom 
E pr added to d 
T i hould be m 
The covering EE Meg 
ntil the 


screen. 

should be 
numerous cros: 
the structure. 
of sacks whic 
and sewn one to 
ı of screening | 
he whole thing can 


side 
desired аге: 
For transport t 


and stored in a со 

It is advisable to 
by ilin. deal, make Re 
together in the same 
framework. 

There is one point a 
bered; the initial QE has. 
once and these articles 
or less indispensable to the 
of the camp may be stored 
other camps in subsequent 

Music ee 2 ы a 
dramatic lessons should fit the | 
camp songs and playlets in real 
the camp fire or І 
There is no more en y ol 
an hour before turning in at n 
sit round the camp fire and | 
known choruses, such as Тұт 
Birds in the Wilderness, Ji ой 
Motor, etc., and to thrill the 
members of the expedition with 7 
sat at the Churchyard Gate. 


the final 4% fire, which 
lace the night before the pa 
home. It is astonishing what а wonda 
impression such an evening makes up 
lads—and adults—and the 
ment derived from hearing the kx 
squire, shopkeeper, » қ 
farmworkers join іп іп t 
tenors and other less harmo! 
In the midst of it all the 
must of course appear, à 
most specially 
and hair-raising howls 
points of the field, 
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RNEY 
E у d decided 
м iny of Englan k 
m. Somerset, fair 
her fens. ..- us of which no 
though he be, has seen 516 d scenes that 
though s ЕП has witnesse i 
mist have made the Pitney and Well 
t ах игу а 7 
in the museums of oe rehistoric man. 
if Eu р attracted 
oos vw ns were 
Қ Шәке Rome һе Mendips and 
ES a 1 wealth of the hee 
by the minera : of Bath. 
h-giving springs | : verv name 
Eur i for its very né 
ole К азана, the 
Somerset, the Ped o Making a great 
Ec ше oa i it was then that 
leap to Elizabeth's reign, E o a 
four thousand stout en my ale: 
Somerset marched up to E 
their queen and ue Ml ҒА cs eni. 
English soi Scb an 
SER ы with secular histor у ы e 
history of religion. Glastonbury is the | à г 
if heart and shrine of Somerset and the c га 
| кае i of Christianity in England. Ruins К. 
Pam E. у monasteries, priories and abbeys ix ET т 
| a 1 oth and breadth 
| ап ir and down the length 
x E M Ы) тты Тш It will be evident then, а 
one е ч cram Eon in one short week of camp life, only the 
| an ian formal very edge of the ocean of historical wealth 
tings oma can be explored, and the following NI 
choo garden can do its bit. report deals with places which might be 
bi isited. 
ables carefully selected and visi 


Twice was the d 


e village 
The camp 
y interest- 
tombs of 
which the Village 
matter which will 
ntion is a beautiful 
urch. It was placed 
because of all the 
Great War from thy 
y one returned in safety, 

times Priddy 
lead indu 


An example of window in this little ch 
ticle is given - 


there in thanksgiving, 
— 2 ; 
[4 


>, too, are 


CHEDDAR. 


miles 
district 


cave 


ative 


barrows,” 
race sleep their long last sleep.” 


covered accidentally in 1837. 
hambers, in which stal 


from 


are majestic, 
re is history there if one stu 


is for 
the historian, though t 


Сем Pun 


Cox’s CAVE, CHEDDAR 


where “the forefathers of 


Cheddar is about three 
the camp. The village and 
the geologist rather than for 
o both the famous 


awe-inspiring and inform- 
1dies 


[he 
“finds” that have been made in the 
especially that of 1905, when the 
of a pre historic man, 60,000 years 
as accidentally made during excava- 
im Cox's Cave. The Gorge itself, as 
| splendid, has @ 


up 


immense anc 


It is considered to be one of the finest of 


actites and stalagmites of every shape anc 
shows the Fourth Chamber. 


its kind in the worbd, amd iı mw Bt he ымын 


d size reflect al] tbe colours of the sportra Tha pem 


story to tell, for at some remote age м «ш 
and an underground river www 
along where now the road winds The real 
fell in, leaving the cave open to the ay 
and forming the impressive gorge ww ww 


TON-SUPER-MARE This is a pope 
( 
It has по real history and 
er of the nineteenth century 8 
more than an пайтын” 
a visitor to the place 
“ Inquired for books. 
the Bible 


a cave, 


ular town. 
the first quart 
it was nothing 
village. In 1819, 
wrote as follows, 
There were but two in the town 


and Paradise Lost." 
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wart } 
aw ene es 
hier = 4 
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course, associated with 
made between Alfred 
temporarily broke 
In the village of 
fine fourteenth 


land. It is, of 
treaty 
the Danes, which 
power of the latter. 
ге there is a very 
with a canopied head on 


cross 
are carvings of the Madonna and 
Child, the Crucifixion, a Bishop and a 
Knight. It was here that the infamous 


dge Jeffreys hanged a doctor because he 
bound up the wounds of one of Mon 


mouth’s soldiers. 

BRISTOL.—Bristol has had books written 
ibout its history so that it is not surprising 
f comparatively little history is absorbed 
when that great city is visited. Right bacl 
in the days of Domesday it was a royal 
In the fourteenth century it wa 
its trading and manufactur 


borough. 
noted for 


BRIDGE › 
RIDGE, Bnisror 


activity, whicl 
Y, Which exte 

It also eX] io Fae 
t 


огей to Franc e 


to the Baltic 


Ley i эрип 
L : At this tinis 7 pain and the 
piis he famo 

cachite Church was re built EE ЖШ 

Not only is it a tr le 
лой A ade centre but its 
ncs _iustory 15 even more note 

ere Whitfield and We le fd 
ereat wok ШАШ sley began their 
2 1 5 е t 
site Ar n athedral 
a whic h was f rmerly the abbey 24 қ 
Augus | 2 1 f inr oid 
ES und (1142). The following church 
re a worthy of study St Sten "x 
(fifteenth century), St. John f f a 
шс i 8 Шееті 

ry) and St. James's (т 30), with 


Не оше ДЫ Norman 
Istorice i Te 
Merchant po al "a nee to 
Colston Hall (1700), h e vé Whilst 
and the Council E EXI hange (1743), 
modern, yet ever "io (1527) are relatively 
able when com x зу DD almost vener 
pared with local architecture 
And all around are objects of historical 
Reni For instance, a bank near St 
s tephen s Church claims to have originated 
the first savings bank established in England 
(1812). The city free library (1613) is con- 
sidered to be the original of its kind. Educa- 
tionally, the famous university buildings 
have a story to tell, whilst the harbour and 
docks are all wonders which date back for 
a considerable time. Perhaps the impos 
sibility of even commenting on Bristol is 
best seen by thinking of the variety of its 
industries, which range from shipbuilding 
to chocolate factories, from tobacco mills to 
glass works, from chemical works to saw- 
mills, from anchors to breweries. 
WELLS, THE CITY OF PEACE. 
of Wells is to think of a cathedral. 
to describe in a few sentences such an 
edifice is impossible. The son of Alfred the 
Great founded the bishopric of Wells, and 
Athelm, a monk of Glastonbury, became its 
first bishop in 909. Later, the bishop s see 
was transferred to Bath, but three centuries 
later the throne was returned to Wells. 
The Saxon font in the southern um 
all that is left of the early church he 
eighth century. The wonderful Темен oj 
the Lady Chapel, the canopie 


tower 


also 


To think 
Again, 
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4 


нь 
vellas: read. 
objects all mere 
bait by à cdd 


is alo am 


qme 
eighty Вај Chef ah. 
the art asd and 4 
1206.42) 

Then there te the 
тез notable «Мағыйет 
Cranmer amd Lest 
terrace of tiè 


even by € = 

GLASTONBURY ~The 
is packed with intent. Wiat 
Conqueror lived, the pe A 
dred years oid. If the 
man that stood by мш 
Arimathea, bailt om thas 
first Christian church af еш 
of the work. 

The Lady Chapel, meet, 
served, was built after de 
1184. In the cemetery, М8 
feet, a large flat stont or 
which were cat the ] 


ніс JACET SEFCLIVE 
AKTHURUS IX SSA 
(Here lies buried іа 


Nine feet lower 


LI | à “ LC 


> a 
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r re, I'll bet, 


beans мм the West, vor the 
=; EE vied ‘em down in Zummerset. 


Geography.—The geography room sou 
y no small part. Maps should be prepare + 
both physical and political, of the journey 
from school to Rodney Stoke, marking along 
the route chosen the places of interest 
which are worthy of observation, distances, 
chief towns and rivers, hills, etc. For so 
many people take journeys nowadays either 
by car, coach or rail, and see little or nothing 
of any real interest. A happy impression 
of scenery, a glimpse of a town, or a building 
which conveys no definite information to 
them is a small reward for such outings. 
The habit of observing with understanding 
should be inculcated in all children, and 
no pains should be spared in the preparation 
of data to this end. The Automobile 
Association and Royal Automobile Club 
route descriptions may be taken as a useful 
чөсү for detailed descriptions of the right 
From the six inch ordnance map of the 
district, detailed sketch maps as well as 
relief models should be made. Proposed 
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the camp ground should be built. This latter 
ads to understand the 
and will be useful when 
5 of organisation which 
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Observ 


Ac ations on local 
include 


eogra 
a study ofo ССРУ should 


. 1. The activities in the district, such as 
'arming, the type of crops grown sheep 
rcaring, dairy farming, soils. 
. Relief and natural vegetation. 
3. Mining. 
Іі. Manufactures; e.g., cider, 
j. Roads and towns. 


The financial side of camping.—And now 
; turn to the financial side of the camp. 
uds for general camp use can be raised 
in variety of ways. School concerts, 
hist-drives, physical training displays, sales 
vk, rummage sales, private sub- 
ions—all play their part. The camp 
ould be opened as early in the year 
possible. Boys will be ‘enabled to bank 
money at the times stated by the treasurer 
and so save to pay their fees, as well as to 
have pocket money for journeys to places 
of interest. А saving's card should be 
to each boy, and later, when in 
camp, he can draw his money by using 
imitation cheques. Journeys to such places 
f interest should be discussed, and aims of 
cach. journey, approximate time taken up 
ind cost fully explained, and the choice left 
» the boys themselves. ) : 
rh actual cost of the camp, which will 
the standard fees paid by each 


letermine 


„ CONVEYANCE TO 


LONDON ———————? 


ег‏ کے 
Fee] [Rh Ў‏ 
00У ga $ ў‏ 1—8„ -] 3 = | 


| 


4. Insurance, 
3. Catering—food, | 
4. Unforeseen expenses, | 


Let us take each of these iter 
for transport should be obtaine 
local omnibus services’ offices an 
estimate from the informati 
any large London stati 
method will be simpler but 
more expensive. Taking i 
the fact that there will be 
luggage to take and that o 
of masters and boys will 
day or two before the main с 
journey may prove more ad 

If it is decided to go by tt 
necessary to hire a lorry to с 
ment from the school to 
procure a detailed 
company and, if possible, to 
corridor coach. From Dra 
station to the camp ground, a fu 
may be chartered. The average | 
should be 115. per boy. 

The general equipment 
consideration. Assume that : 
eight members of the staff dec 


AND FROM CAMP • 


Т SHOWING PROPOSED JOURNEYS 
APPROXIMATE COST OF EACH 


| BRISTOL 


2- 


BATH 
ROMAN REMAINS 


% 


ло 


PRIDDY (MiNES) 
Nil 


WOOKEY HOLE 
(CAVES) 


B? 
L - 
Ус “NA 
WELLS 
(CATHEDRAL) 
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this case eight bell te 


foc the boys and four “squatter” tents foi 
ipe ы addition, there will be E 
E : ira | ег tent to be used аза hospital 
: E n case of need and one large “Ісе- 
m ur for stores. Many of these may be 
ri AE E ane or Guide Troops, from 
E Is mselves, or hired at a reasonable 
E À 

| the equipment for each tent, most of 
vhich should be forthcoming from the 
cits, will be reduced to a minimum and 
uid include:— 


nts will be required 


трт for washing, т for drinking water. 
large dixies, 1 large kettle and 2 pans. 

r length of rope—this may be used to 
fasten gear in transit. 

I:lectric torches. 

Number board for each tent, or tent name. 

l'late rack. 

Pan holders. 

Pan rack. 

1 Primus stove, to be kept in a “lean to” 
outside the stores tent. 


For general camp use, the following will 
be лесеѕѕагу:— 

Flag and flagstaff. 

Notice board and ‘clock. 

Sports material—to suit individual needs. 
Dish cloths, tea cloths and scourers. 

First Aid box, with a plentiful supply of 
olive oil. 

Mending materials. 


thermometer, tape, prismatic 


Rain gauge, er, + ; 
compass and other surveying instruments. 


vidual needs of the boys 
it will be as well to send a circular with à 


‚ e,g.— "Below is 
list of those to each parent; e.8: 3 
lis of articles which will be required by 


Regarding the indi 


each boy: 

Ground sheet. 
"е or 2 small blankets. 
debes н towels, toothbrush. 


ini mel plate. 
Knife, fork, spoon, ena 2 
А” ıir plimsoles, 1 pair stout boots or 5 

ts and x jacket. 
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There is no need to к 
above. Take care that the | 
and cricket shirts are the о 
The only expense you will В 
probability, be the ground 4 
obtainable from 2s. od. upwar 
the boy's camp number. 4 


site is usually about 131 
include hay for palliasses, fire 
Insurance of the staff, b 
ment will not be an expensiy 
it is advisable to take out. 
so it is necessary to state t 
address of the person in í 
camp, and the number of boy 
attending. It should be c 

that the project is in the nat 
camp, with exact dates given, 
insurance is desired to c 
from home to camp and back ag 
and bathing should be allowed 
parties of boys аге in char, of 
person. It is well, t00, 
that when the тайма! 
cheap tickets their ord 
accidents does not apply. 
parents should be issued stat 
every care and precaution 
the organit ОЕ pe camp | 
any responsibility iccident OF 
Tents and equipment will be sur 
a separate policy. A “Jupiter 
policy which insures he 
being spoilt by rain isa pe 
considered. 


1 it is quite possible 
ered hot at the right 
‘other hand, if camp ovens are 
"equite easy to cook by them. 
е supplies such as tinned beef, 
X E wholesale 
a practice to buy as 

pat the local stores. Potatoes, 
i can be supplied by 
led menu for the 


[.- on arrival at camp 
the advance party): Hot beef 
, cheese, 


М 


ANS 
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MONDAY.— Breakfast: Bacon, bread and 


butter; tea or cocoa. NL. 
Dinner: Irish stew; boiled currant pudding. 


Tea: Bread and butter; paste (meat or 
fish); tea or cocoa. 

Supper: Cocoa or 
butter. 


milk; biscuits and 


TUESDAY.— Breakfast : Shredded wheat ; 
boiled eggs; bread and butter; tea or cocoa. 

Dinner: Liver and bacon; potatoes, cab- 
bage; fruit tart. 

Tea: Bread and butter; jam; cake; tea or 
cocoa. 

Supper : Cocoa or milk; bread and butter. 


WEDNESDAY.—Breakfast: Corn flakes; 
fresh fruit; bread and butter; tea or cocoa. 

Dinner : Roast beef: potatoes; blancmange 
and jelly. 

Tea: Tea; biscuits; bread and butter; 
cheese. 

Supper: Cocoa or milk; biscuits. 


THURSDAY .— Breakfast: Bacon and сере: 
E and butter; tea or cocoa, ur 
inner: Stewed beef; peas and atoes; 
stewed fruit and Md Ee 


7 
fà CAN 
S 


э 


we qu 


СЕ 4 
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ü e ad) 
Tea: Cake, b А 4 x a : 
Or cocoa, read and butter; jam; tea Т 1 


Supper : Cocoa or milk; bread and butter, 


FRIDAY. 
cornflakes; 
or cocoa. 

Dinner : Boiled cod; 
with raisins. 


Tea: Cake; jam; bread and butter; tea or 
cocoa. 


Supper : Cocoa or milk; bread and butter. 


— Breakfast : Shredded wheat or 
kippers; bread and butter; tea 


potatoes; rice pudding 


SATURDAY.—Breakfast: Cold beef; 
bread and butter; jam; tea or cocoa, 


In your estimate for quantities allow for 
each boy:— 


Butter .. 3 025. daily. 


Milk .. Ipt. daily. 

Bread .. 4quartern loaf daily. 
Tea .. ог. daily. 

Sugar .. 2002s. daily. 

Cocoa .. $oz. daily. 

Meat .. 4 ozs. uncooked weight. 
Fruit ЕЗ А0281 


Potatoes .. 6025. 
Custard .. }pint. 


Cake »» 7201079) 
Bacon 2: 2:07: : 
Fish .. 402. uncooked weight. 


In addition to the staple diet there is no 
reason why boys should not be allowed to 
' with them such as tins E 
fruit, salmon, etc. The camp mue Lx: E 
be scratched on each tin, then үт d 
packed together and issued on reques 


Vo ME d 
the discretion of the master in charge, an 


consumed only after inspection. eye 
Thus in estimating the созі p b 
camp of eighty boys make a 19 


pris en it and establish а definite 
Aag i e 
To summarise CUT 

charge we can Say that Fares WO 

115. (including lorries). 
Food allowance IIS. 


[nsurance, 4d. 


bring “Ішхшіев” 
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MONDAY d Mr. D. 
2 Mr. С. an 2 
Ec dá Mr. A. and Mr. F. 


JESDAY 
E 2pm. Mr. H. and Mr. E. 


2 p.m.—12 p.m. Mr. E. and Mr. A. 


WEDNESDAY 

4 6am— 2pm. Mr. A. and Mr. F 
2pm.— 7pm. Mr. А. and Mr. G. 
7pm.—1i2p.m. Mr. С. and Mr. H. 


THURSDAY 
6am— 2pm. Mr. B. and Mr. D. 
2p.m.—12p.m. Mr. A. and Mr. G. 


FRIDAY А 
6am— 2pm. Мг. C. and Mr. E. 
2p.m.—12 p.m. Mr. D. апа Mr. F. 


SATURDAY 
All the staff. 


This very naturally brings along the dis- 
cussion of the average day’s routine. There 
are several essential points to impress, as 
will be seen. At 6 a.m. the master on duty 
arouses the fatigue party, which has been 
chosen the day before from those boys who 
are not taking part in the day’s outings, the 
fires are replenished and the cooking of 
breakfast got under way. Stores 
and it is a good 
packing cases in 
the separate sup 
placed ready for 


are issued, 
plan to have eight boxes or 
the stores tent, into which 
plies for each tent can be 
distribution to the individual 


i i ning prayers 4 s 
Service which can be taken by the org. short 
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АП kit should be laid out o 
and carefully inspected b 
charge of the tent, and gre 
taken to see 'th 
rolled up, 


n à ground sheet 
y the master in 
at care should be 
at no damp garments are 
and that forks, plates, etc. аге 
clean. During inspection—and this is the 
only occasion in the course of the day when 
(his is essential—strict discipline should be 
cntorced and every lad in the camp should 


tand to attentio 


x prepared late g ny vice 
І re} e la t 
\ 1 ter to act on а ad 


f merit marks 


- avi a any boy with 
ems with ad ant ge, 

itro 1 
А » per fect " kit to receive e number 0 


ks, such marks 


ome special CO! 

чәк f the week and 5 » 2 1 
end o winning ten › e B: half m 
T inted to the i in, 

Ts 


A urn 
1 ur's postponing of tur 
10 5 


a 


TEACHING IN PRAC 


Kir INSPECTION 


Ы 


TICE FOR 


— there should be a compt 
minutes. At sam the post 
—with it the joy 


the masters on duty, 
arty, issue е 
ies who are 


necessary; collects 
cooks the midday 


after which 
by the master 


If the lads have an idea of the daily routine 
before they go you will be surprised how 
smoothly things will work, and how little 
confusion there will be. 

Each boy attending the camp should be 
medically examined by the school doctor 
not more than a week before leaving for 
camp. This precautionary measure guards 
against the carrying of infectious diseases 
or taking boys who suffer from some phy 
disability, such as a weak heart, w 
bring about serious consequences, 


sical 
hich may 


The parents? interest. —The interests of the 
verlooked—an interest 
nd very real, Here is 
letter written by the 
School boy who was 
mp:— 


Thursday, July .... 
19... 
My DEAR ERIC, { 


‚„‚ I haven't Written 
think it is a 800d opport 


to you lately 
a line on the eve of what 


unity to se 
1S really 


and 


your big 


uw 
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adventure in life, 
home for the first time 

Now I'm not goin t i 
“Don’t do this? “Det с 
chiefly 


for you will be away from 


because both Mother and I hav 
сау hee yo late had ug 
in my bem E Г your a to аш 
about you being all we OE all worried 
be when in ce оша visite 
camp. 
| t have never been to Cheddar, so can't 
pu vou anything about it, but other parts 
E 'omerset I know, and from what I have 
icard from people who have been to Cheddar, 
make me sure that you will like the place 
very much. The caves are very wonderful, 
and the Stalactites too. I believe they are 
formed by some chemical process caused 
by the water mixing with the particular 
oil in those parts, but you will no doubt 
have it all explained to you on the spot. 
Аз for the famous gorge, well, I should think 
that would be difficult to explain or describe 
even by those who have seen it, which I 
haven't, although I have seen similar 
places in Devonshire. In fact, you will 
ünd the West of England very different to 
the part you have known up till now, for 
vour own county is very flat comparatively, 
whereas the West is very rugged and 
magnificent, such as to make one awed by 
the wonders of Nature, and realise how 
puny we all are in comparison. I've no 
doubt that the hills you will tackle and the 
different air, will result in you not wanting 
anv rocking to get to sleep at nights, even 
though you won't have a spring mattress 2 
lie on, but then, son, you won't po. 
think about tumbling out cany ps с 
morning and chase round with pape 
before commencing school. 
t in any ра at e 
inspiring, and parents Mae. ан 
opportuni | should 
ose in charg alon 
ха given the opp of coming 8 
o school at sta € +00; 
агаг апа staff. Тһеу тау, 


and “Don’t forget that,” 


for 
posted on a notice board 
Where parents could see it, _ 


The departure for oT 
to the actual departure. The 
the advance party is to №. 
will be inspected and a 
by the camp chaplain. ТІ 
ing the equipment for the ma 
be packed on to the lorries and 
party—ten boys and two m 
staff will leave—the r 
to entrain on the follo 

No matter how caref 
may have been made or how 
detail may have been stw 
occur as this account н 
the advance party showsi= 


à ER. 
Outwardly calm, but inwar 
with excitement, the little ba 
left the station at 12 noon. 
On arrival at Liv 5 
superintended the unloads 
and. equipment and then 


able to > 
Then finding our bagga 
lorry we saw it and : 


dered”. 
capacity we de 
by sitting on jt 
comfortable as 
Then follo 


ж.с АЗ 
ат 
—— 


SUGGESTED 


OF CAMP SITE 


is 
e^ 


i в 
x LA 
M 


as wi ^ : 
Country pren neaung 
om the luggag 
h not а 
(ме found we had апо 
5 As it was now fine w Ж X E 
to wander round, but finding our dor goi 
54 Е P , nding our drive 
pe of a friendly dispositio Ол Уба 
managed to ride down the li n, most ofems 
Mike" eventually бане ш Maie 
to Draycott on tl ол УШ 
bin 1e foot-plate. 
arrived at Draycott at 8.30 only to 
jae ; £ orry had failed 
EO m ive. After a quarter of an hour, during 
| we played farmyard cricket with one 
two village boys and maidens, a farm 
п! arrived, as the lorry had broken down. 
‘is we loaded and set off on a slow mile 
d a half to the camp ground, which we 
ached at 9.30. Then the hustle began. 
(Үс hurriedly sorted out our requirements 
1 managed to pitch three tents in semi- 
Fortunately two lamps supplied 
with sufficient light to get ground sheets 
| bedding down. Then in the darkness, 
managed, with the aid of torches, to 
ke tea and cook bacon on the Primus 
ve. And so to bed just before midnight, 
gh to sleep very fitfully. 
\{ daybreak we heard the unwelcome 
mad of rain on the tents but by 5.30 a.m. 
had cleared so we commenced our day’s 
work, What a long day it seemed! Even 
though we were busy the whole time fetching 
nd carrying, helping and hindering, digging, 
At тт o'clock, Mick enquired if it was 
The sixteen tents were at last 
down, a task which had 
been made no easier by a slight gale spring- 
ing up. The party took their turn with pick 
and shovel digging trenches for fires, еке 
an all-day task for we were digging 1n very 


hard ground! 

"By 6 o'clock we were able to ease up and 

a stroll round the village with E 7 

had arrived by road. We t d g 
ship-shape and  expectanUy 


long wait. 


Wells 


Wo 


rkness 


tea-time yet. 
pit hed and pegged 


have 
who 
everything 


awaited the arrival 


9 o'clock, 


Those in charge of 
of course carry with 
of the distribution 
It will be advisable fi 
of the slope of the @ 
tents with the ent 
and in a stipulated 
tent should be neare 
into the lane. Next 
hospital tent, The 6 
interspersed with th 
squatter tents in whic 
tered. The most s 

latrines, бге trend 
flagstaff can. be seen | 
to the accompanying 

drawn to scale). The di 
tent should not be 
the latrines should ne 
stances be less than 

the nearest tent. 
The conveyance 


greater undertaking. 
the hall, complete wit 
and parents and friend 
see them off. After а 
organiser about IK 
to the parents in referem 
the party files out thro 
of the school to the 
arrives and amidst @ 
seats in the reserved cor 
and the great adventure. 
The journey to Liverpo 
to most, and numbers 6 
opportunity of dispos 
as to waste no time in 
The underground jour 
is a novel experience to 


given about sliding doot 
platform edge, etc. 
Arriving at 


adventure into new 
with its factories 


1 the greater part of 
retrieving lost blank 
al This life 2 
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e prolonged. Many 
d Church parade— 
a polite negative, 


this meal threatens to b 
ask if they me са ехсиве 
һе wise С.О. gives 
ды ad 10 a.m. they line up for Re 
During the sermon one or two Pon : 
besmirch the honour of the schoo | У 
dropping off to sleep and earn unobtrusive 
nudges from their colleagues. 

But by dinner-time appetites are } 
and a well-cooked and plentiful meal dis- 
appears with gusto. And now they will be 
excused their after meal rest and go for a 
long walk up the Mendips! "Can't we stay 
in camp and read, sir?" is the anxious 
request. “Walk!” orders the C.O. and they 
walk, At 6 p.m./after tea, all boys who wish 
to "turn in" for the night are allowed to 
do so, and at 6.15 a great peace descends 
upon the camp for all the boys are sound 
asleep! But it is with confidence that those 
in charge realise that they will awake 
refreshed and invigorated ready for their 
outings and adventures the following morn- 
ing. 

There are one or two points which need 
close attention in the days which follow. 
Outings which may be of a pleasurable 
and educational nature must be supervised 
with great care. A complete list of those 
Rui the individual journeys together 
je tomm of departure and return should 
ER o Geek cen furnish proof 
Below i been seen and understood, 

„OW 15 a typical example of a journey t« 
Bristol, written by one of a party, desc ibi 
a visit to the famous Wookey ну | к їп 

е Caves : 


good, 


A DAY IN BRISTOL 


а party of sixteen boy 
under the charge of Mr, A. left ен 


for Bristol, the metropolis 


by train from 
ап ful Cheddar 
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Ashton: m the neighbourh 
pP шу ОНЕШ 
pocket money dish $ Mu the day's 
quick tracks 1 ursed—the party made 
x tracks for St. Mary Redcliff 

the fabric of which i ; Wes 
renovation, Thi Snow undergoing external 
tecture whict ^i noble pile of Gothic Archi- 
be “the Mem on proclaimed to 
land” ee Mme Ee Engi 
Chatterton 1 of all photographed with the 
Дик” (boy poet) monument in the 
ا‎ d, and then inspected as closely 
as time would allow. The boys were fas- 
cinated with the beauty of the interior, and 
when the organist of the church who hap- 
pened to be practising, invited them to 
gather round him while he explained and 
demonstrated the “working” of the new 
console with all the latest electrical couplings, 
their delight knew no bounds. 

\ walk along Redcliffe Street with a 
brief halt for a peep into Canynge’s house, 
and Bristol Bridge was reached. Here a 
call was made at the offices of the Bristol 
Development Board where sufficient litera- 
ture for the whole party was secured gratis 
and willingly. Across the Bridge and up 
the High Street to the Dutch House, at the 
heart of the city where once stood the High 
Cross (now in College Green), a stroll along 
Corn Street past the Council House and the 
Exchange (with the four bronze 
ranged in front) and the Tram- 
(St. Augustine's Bridge) and 
Floating Harbour came into view. Here is a 
centre of interest where much time could be 

ith profit; but after a hasty reading of 
pent with pront, hn Cabot 
the plaque to the memory of Jo m 
it was deemed advisable to board a tr ; 
for Hotwells in order to see something O 


the Avon Gorge. 

"A ride to Hotwells on top of me 
iffords a splendid view of apu ши ES 
lk *Joati ou 
length of the Floating Har ur 


d “dry dock, 
PE in ОУ and “floating plat- 
slip, jasin, 


oon," soon come to hà A 
for the boys. Upon атгі 


Suspension Bridge 


Corn 
“tablets ” 
ways Centre 


G IN PRACTICE FOR 


‘top of Blackboy Hill. Here 


the height and 

Support did "A D 
from “low lying” Essex. 
sluggish river Avon which 
lowest ebb was now 
and the boys were favoured 
view of one of P. & A. € 
steamers negotiating this 
a minimum “draught” 1 
now split up, cH Me 
ascent of the rocks by the Clif 
Railway, while the other sewes 
their teacher up the " | 
the boys met at the top and is 
hydraulic means by which t 
way is worked. The 
for a photograph near 
Suspension Bridge which 
crossed and recrossed. Such lasd 
Dundry Tower (5 miles d d 
visible and the Observation 
underground opening in the € ft 
to full advantage. The next hour € 
spent in a leisurely stroll | 
tree-lined Clifton Pre 
Victoria Fountain, and 
Zoological Gardens and acn 
Downs to the Tramway 


for tea which was served much to 

at a café near by—and rig 
boys conduct themselves. А 6 
to Whiteladies Road as far as the 


through 
ourselves at 


Ей оп the pe the Avon, 
estuary and t e Bristol gie 
were especially interested in the 4 
апа distance markings 
brass plates. 
Brandon Hill one 
shown the boys 


IT ж 
V, 


қ . 


І NEY 
AND LONDON JOUR 


HOOL CAMP 


“Ыш the day was far spent, so 

i - Am outside view of these buildings, 
т with those of the Grammar School 
hive: we wandered down hilly 
to College Green. Here we 
Cross from which could be 

m the Lord Mayor's Chapel and the 
iral and the Abbey Gateway with 
Non Arch. The famous Merchant 
Technical College along a turning 
мг: by was indicated and after very little 
thet walking, the boys recognised that 
x е 0nce again back at the Tramways 

mere ships appear to anchor in 
Most of the boys having spent 
t y, the party had no 
ae but to walk to the station along 
tæt to Bristol Bridge and then 
4 Street, where the boys took 
leaning Tower of 


CHEDDAR GORGE 


“s i UNIT 


Temple Church, to Temple Meads. A cor 
fortable train ride with a change of 
at Yatton Junction, and a pleasant wall 
from Draycott station brought the 
in full song into Camp at 


tram 


party 


7.30. 


A TRIP TO w JOKEY 


At about 3.30 p.m. 
of our Camp week, 
Mr. and Mrs, —_ 
Wookey Hole Caves 

Their journey lay 
through Westbury an 
decided to walk there and back for two + 
good reasons :—(T) to save bus fares, 
to obtain exercise. With reg: 
be said here a 


on the Wedn sday 
fifteen boys, headed by 
left Rodney St 


oke for 


along the main 


road 
d Easton, and it 


Was 


and 
ird to (2), it 


may 
nd now that they succeed: d 
beyond their wildest dreams, 
The party proceede 


d then to Westbury, 


a halt was 


j j made for swi 
Ks. It was ] ару... 


зеге that a snap was taken 
adorning the steps of a stone 
| Butler Cross, in the village. 
to Easton was then continued, 
the party turned northwards and 
а steep hill over the Mendips. 


The burden af 4 4 
Өне burden of this wearisome climb was 
m 1 elieve , i 
mi relieved by-a meeting with a 
ward bound party led by two other 


ers of the staff. These cheery travellers 

wore at the time singing lustily not so 
Irom pure pleasure, but rather to 
'ourage the weary among them to quicken 


"ing steps. 
ong afterwards the road dropped 
suddenly towards our destination and the 
on found themselves entering gardens 
cal luxuriance. The entrance of the 
"eached, the guide—a polite and enter- 
‚ man—took charge, and the boys 
netrated the gloomy and chilly interior 
reds of feet below ground level. The 
as lightened by many electric lamps, 
ше number and brilliance however was 
t enough to destroy the natural charm 


т , — 
TEACHING IN PRACTICE pe 


his stories 


good. 


Its course is in the 
the Caves to drive the : 
old established paper mili 
to the Caves. 

The party penetrated мй ty 
entered the third chamber 
which are naturally 


: 
THE 


ч 
E 
F 


Е 
| 
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minor injuries such as 


foot blisters, sunburn, can easily mar happii 
It should be a definite rule of the 
juries or ailments, no matter 
how small, should be reported to the master 
in charge immediately. It may be a good 
plan for the organiser to be ready to see any 
bov who wishes to interview him at a set time 
each day—say half an hour before turning in. 
Little troubles sometimes arise and these 
can usually be straightened out with tact. 
* ж ж 

And so the holiday goes on—a week or 
more of healthy rambles and games; of 
open air life and friendly association with 
one’s colleagues. The educational aspect— 
accounts of journeys, regional surveys, etc.— 
will be happily studied and much good work 
done. New friends will be made and a 
happy bond of fellowship will in after years 
cement together those who have been, even 
for such a short time, members of the 
school Camp. 


morning tea ration 


ness a 
camp that all in 


very real and human in the Old iosi 
Shop, the "Cheshire Cheese," Fleet Saad 
and the Open Air Theatre in Regent's Park; 
4 sound gleam of pageantry іп St. Paul's. 
Кен Corner, the Cenotaph, and the Horse 
uards Parade; natural history abounds 


and literally invites 
you to see it, W - 
ever you go you are ushered along ч ‘the 


Police and other uniform 
their Special regard, which 


ool journey visi 
Tush У Visi 
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TEACHING 


LOOKING UP FLEET STREET FROM Sr. € 


1templates introducing chil- 

There is a vital difference 
1 a school journey. The 
t only, the latter 
Trying to push 
t exteriors 
instruct- 
ving 


teacher who cor 
dren to London. 
a trip anc 
spells excitemen 
at education. 
into one, gazing à 
e buildings are), 
he windows of a mo 


between 
former 
aims solely 
two days 
(however famous th 
ing children from t 


IN 
PRACTICE FOR SENI 
4) 


печера. De 4 
LEMENT DANES 


coach, and generally attempting аз 
waste 


can rush" visit is a f 
energy, and money- There mast 


time to absorb facts and for the € 
to have its fill. Ignore these 
group will retain аз its 006 
a mass of blurred 

tions of grey walls, 


Asmat View or 


LI MME nois. London in 
A doy filli wo educational motive what 


May in a London hotel is 


Mur mother, for then there is no need for 
Mery шы yon can avoid every sembl 
* The à wet а dificult matter with 


o geniuent Pree if you let the 
Weber gue 
LI 


ance of 
a 
city 
tally encased in their offices 

before you Start. Make 
¥ commencing 


Streets and tubes 
Чаш midday Shun the 


Tes af noon and 5 p.m. to 
be well. Thus you are 
hours of each day to 


t the best regu- 


У NDC 
TH CAMP AND LO: 


TRAFALGAR SQUARE 
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lated city in the world, Its broad pavements 
are spacious enough for a hundred parties 
of your type and the tubes, trains, and 
buses are yours for the asking. The move- 
ments of your young enthusi 
insignificant trifle in Londo 
you are free to teach 
easily there 
four walls o 


asts become an 
n's traffic and 
what you choose 
aS you would do within 
f your classroom. 


as 


the 


Preparations. Anyone de 
ning the London 
suntide or mi 
with 
lems, 
for 


Sirous of plan 
mney for Whit- 
t begin at once 
ons. Two prob- 
mplementary, ask 
hese are: (т) The 
length of visit. 


school jor 
dsummer mus 
preliminary preparati 
Which are really co 
Solution first and t 
Cost per head: and (2) 


A 


=. 


TEACHING IN PRA 


Our estim: 
experiences Gf his FRONS 
railway journey fol Bind of (a) return 
Pancras, (b) all h gley (Yorks) to St. 
ойе з otel expenses, (с) bus 

, and tube fares whilst 1 as 
dental expendi St in town, (d) inci- 

1 xpenditure, e + 
tainments, and во » 6.8. gratuities, enter- 
will undoubtedl ds 1120040 words, you 

kon, as the К оп the safe Side you 

ES asis of your costs, 7s, 6d. a 
‚ Plus return railway fare. In some areas 
money will be available for such a 

e with little or no effort on the part 
ks ісасһег; in countless schools the 

lom of raising money is sure to be 
ss Dut it is well worth while to explore 

known means of creating a school 
balance to meet requirements. Let us 
t consider a few methods. 

rsonal thrift must be the mainstay in 
When parents and children feel 
particular school journey is pro- 

|, the prospect of London acts as a 
erful magnet and an incentive in itself 

ve. We have known many relatively 
r children bank up very successfully by 

own legitimate efforts on the golf 
ind other varied part-time labours. 
ould not be forgotten either that school 
schemes over long periods appeal 
trongly to working-class parents who, 
other hand, might protest strongly 

t with a demand for a sudden disburse- 

{ treasury notes within a few days 

ie proposed journey. As most of our 
is have a children’s branch of a savings 
the fullest possible use should be made 
is from the outset. 

school itself, of course, needs a 
reserve fund for which any of - 
ıethods come in very handy 
1v left to the school journey 
jse from amongst them the 
e most. School concerts 
of being in themselves 
dren co-operate In 
doubly urged. 
prominently in 
have heard o 
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ased on several 


! 


П 


liis 


1 11‹ 
pee table 

e well-known п 
end it can be safe 
enthusiast to choos 
which appeal th 
the advantage | 
ational and the chil 
ywn interests, 
like to figure 
too, and we 


nes 
have 
educ 
full in their € 
Parents often 


arrangements 


es 
TICE Fc 
SE de x 
private persons ir 
kis at the 
the social aspect and enforn 
by such Ма joyme 
garden parties, and % femi 
proletarian "jum fort 
motive as a 
devoid of an thor 
made а cholsstie 5... 
Whatever method be a re. 


depends upon the bold 
promoter. Parents as a 
willing to follow up such 
made in the interests of their 
is as well to remember that sma 
mooted in parents’ matt € 
vert themselves 
of £ s. d. T E 
Having decided within your 
upon a set, definite plan of | 
time has come that you 
tical and reasonably | 
look, and a 
cyclostyled, to all pare 
exactly where you stand. 
these lines, for example; | 


DEAR SIR (OR a 
Please state below 
allow your child...... 
be a member of 
to London Жош......... 


ДО: E 42199 ў 
The following places of 
visited: Ж. 

St. Paul's. Na 
The Tower of London. | Е. 
Hampton Court. - 

South Kensington “us 
arliament. | 


Houses of Parli 
Zoological Gardens. | | 


4..4......... 


2%.......... 


ў OTHERS 
that 


594. et 


] are invited to a parents 

СЄ 
END Soo o......-.-.-- 
2.2.40 discuss matters relating 

ed School Journey. 

be a surprising state of affairs if 
ng is not well attended, if only 
ms of curiosity as to the nature 
pe of yo proposed venture. Try 


the visit is the next urgent 
and if it is possible at all, 

ys, inclusive of the journey 
. In the case of a five- 
lor will have to disappear 
те wiser to omit this rather 
їй five days into six. Four 

curtailments and you 


to the o 
ae 
4 1 are of 
: to long protracted 


УІ. 
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rest will effectually dispel. This can he 
accomplished by shunning the rush by bus, 
train, or tube from one end of the city to 
the other in search of glimpses of this and 
that under a severely restricted time limit. 
A calm perusal of picture post cards is surely 
worth more than that 


FIVE DAYS' ITINERARY 
PROGRAMME I 
First Day— 
A.M. 
As Programme II. 


P.M. 
As Programme II. 


Second Day— 
AM. 
9.30: Tube to Bank. Guildhall, St. Paul's, 
10.15. 
P.M. 
Bushy Park and Hampton Court, 


Third Day— 
А.М. 
Tower of London (rj h 
4 ours). 
Lyons (Mark Lane), Lunch, II.45. 
Р.М. 
The Zoological Gardens, 


Fourth Day— 
A.M. 
I. Houses of Parli f 
AR, arliament and W estminster 
2. Westminster Cathedral, 
P.M. 
South Kensington Museums, 


Fifth Day— 
AM, 

1. Changing of 
à the Guz 

2. Selftidge’s Store, 4 
P.M. 

Return home. 


24 4% P nc 

332. TEACHI 

SIX DAYS? ITINERARY 
PROGRAMME П 


/ IN E 


тж 


First Day— Si 
QUAM. ки. 
Iram journey to London. ду 


Hy tube to hotel, 2. Selfridge's eae " 
PM. Р.М. 
Coutre for lunch. 4 Return home, 00: 
ening Walk, 6 p.m. approx. to South 
^censington, Albert Memorial into the 
i^ ks to Peter Рап. Walk along Serpentine 
'uk——Hyde Park Corner—Green Park— 
Uuckingham Palace—St, James's Park, 
rse Guards Parade—Big Ben. First Day— 


A.M. J 
nd Day— As Programme IL. — 
A.M, P.M. e 
vindsor Castle. As Programme II, 
Р.М: Second Day— 
Bashy Park and. Hampton Court. AM. 
Changing of Guard. 
Third Day— ment. Wi 
A.M. Р.М. 
lower of London (1j hours). The Zoological í 
та (Mark Lane), Lunch. 4 


PLM. A 
o: Walk to Tower Wharf—river trip 
to Woolwich, returning to Westminster d Нн 


Bridge, Return to centre for tea. 


P.M. 
| Рау Hampton Court. 
Fourth ау-- ; В 
A.M. 2 | 
0.30; Tube to Bank. Guildhall, St. Paul's шө. 2 
ші Poultry and Cheapside. 2 ee e 
St. Paul's 
P.M. 
us ; м. 
[he Zoological Gardens ; LC DEM 


Fifth Day— 
A.M. 


1. Houses 0 
Westminster Ca 


f Parliament and Abbey. 
thedral. 


| Clerk and Receiver, The Chapter 
Е.С.4. 


to view the Whispering 
envelope 


m for 
$4 
wr, London Passenger 
55 Broadway, West- 


"et for Underground 
қ with literature. mae 


Te General. Manager, 
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Lyons & Co., Lid., 


Orchard House, 30 Orchard Street, London, 


á res, tariffs 
Request for tea-room centres, taritis, 
and other literature. 


H.M. Office of Works, Hampton Court 
Palace, Middlesex. 
Request for permit to view Hampton 
Court Palace. 


H.M. Office of Works, Windsor Castle, Berks. 


Rates of charges to the Castle and 
literature. 


The Receiver-General and Chapter Clerk, 
The Sanctuary, Westminster Abbey, London, 
SWI: 


Permission to view Royal Chapels, efc. 


The Resident Governor, H.M. The Tower 
of London. 


Rates of charges to the Tower and 
literature. 


The Secretary, 66 Victoria Street, London, 
S.W a. 


Request for tickets for a party to 
visit the Royal Tournament, Olympia. 
(Evening.) 


Madame Tussaud's, Baker Street, 


Rates for party of school children 
Stress educational visit, 


General M, у 
London, we” Selfridge & Co o Lid., 


Enquiries for lunch 


tariffs. charges 


and 


Divisional Superi Ў 
Station, ie ee Office, Waterloo 
Enquiries уе 
indsor and 
Southern Railway 


special Party rates to 
Hampton Court, 
(Twickenh 


via 
am route.) 


~ 
i 


Dept. of Extension 
^, SERVICE. 


<} 
o! 
j 
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Useful © Free ?› 
in due course an 
snags which will p 
or slight adjust 
here and there, 
(0 our local М.Р, 
he is willing 
Houses of Parliament and, if so, fix a suit- 

ime | If he is unable to do 
so, this visit must be either a Whit Monday 
^r any Saturday between the hours of 10 
m. and 4 p.m. It is useful, too, to note 
from the Ward Lock Guide the “free” 
Gays for the Tower of London, Westminster 
‘bbey, for expense can be possibly saved 

e.g.: 


there, 


ING 


Westminster Abbey,—Mondays, 9.30 a.m, 

6 p.m. daily. 

lower of London.—Saturdays. 

N.B. Windsor Castle.—(Not open on 
Fridays and during periods of royal resi- 
II a.m.—4 p.m. 

Hampton Court.—Sunday (free), but а 
permit for an educational party may be 
on any day except Fridays, 
| a.m,—6 p.m. (summer). 

St. Paul's.—About 10.15 a.m.—6 p.m., 
part from services. 


dence.) 


obtained 


When these limitations have been noted 
and arranged for, the rest of the programme 
n be allocated accordingly. For general 
idance it will be seen that London's sight- 
ing begins approximately at 10 a.m. and 
stinues in summer time until 6 p.m. in 


most cases. 


Journey routine day by day. Du E: 
ix-day journey as our example and "s ee 
the base of operations to be Russe Pu x 
or Westminster, the following rou 


strongly advised: 


First Day. The Parks 


__Westminster to South Ken- 


Underground Railway). Russell Square 


«їп доп (Distric 


Days.— The replies = 


Қалай er АР 
e me — 
Then follow ET to Peter 
Corner—cross to 
Palace—through St. James's Par 
minster or the Horse " rk 
Two hours easy walking ©: 
Russell 
Embankment under Big у t 


Second Day.— 
and m~ 
To Waterloo—walk fr 
Bridge (south side). 1 
Russell Square—to Waterk 
Change at Leicester Square. | 
An early enquiry fr 
Railway (address: Di 
Waterloo) will give full d 
travel and reservations for a 
as below: t 
9.30 a.m. Waterloo { 


. 


Walk through | 
Court. 


Waterloo. а 
A thoroughly enj 


Third Day.— 2 
: The Tower of 
Westminster to Mark Lane | | 

way). > n Y 

Russell Square to Mark Lan 

Holborn (Central 2 

Liverpool Street (Me Rai 
Make arr 

at Mark Lane Depot 79 

AFTERNOON |, 
River trip or dot vidt 
Jetter—Port of í 


2 


(birthplace of Milton). 
for lunch—via (a) West- 


з (District Railway); (b 
Be tonta T ados 


Gardens 
No. 169 bus direct 


ier tra (by Kingsway Subway 
‘to Southampton Row—then 

. Westminster (District 
еп ge at 


рды Highgate, and 
1d. bus, No. 74, to 


i seta i desi, via 
qute by tram (Kings. 


pton Row to West- 


` Sixth Day.— 
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Жә 
ND 
á |” 


s residence in London the 
Guard takes place at 
therwise at St. James s 


During the King’ 
Changing of the 
Buckingham Palace—o 
Palace. 

Horse Guards— Whitehall, 10.30 a.m. 


Selfridge's Store— Oxford Street. Russell 
Square to Marble Arch—change at Holborn 
(Central London Railway). 

Westminster to Marble Arch—change at 
Charing Cross (Bakerloo Line) and Oxford 
Circus (Central London Railway). 


In all the above routine the Underground 
system may appear bewildering, but a little 
practice and cool nerves soon overcome the 
initial worries. The use of pocket maps 
(supplied by the London Passenger Trans- 
port Board—see above) and the ample 
directions in the passages are sufficient for all 
purposes. Above all things, refuse to be 
hurried when in doubt. There are plenty of 
trains all day and night long. 


Evening routine.—No evening trips hav: 
been mentioned as yet and these, together 
with a visit in the early mornings to the 
great markets, lie at the discretion of th: 
teacher. On certain days, however, a little 
tour can be arranged for the eveniny and 
the following are suggested: Е 


г. Madame  Tussaud's — Baker Str 
ur S— Baker Street 
Westminster to Baker Street by Under- 


ground—chan 


КЕЗ Бе at Charing Cross (Bakerloo 


Russell Square to В 5 
issel aker Street 
at King’s Cross (Metropolitan Railwa 


Children's parties are oft 
Tates if previous applicatior 


2. WALKS... 


change 
y). 

en given reduced 
1 has been made. 


> К А, Ж 
ae » 
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ж” + 


LoOKING DOWN ON THE HOUSES OF PARLIAMI 


Covent Garden, Strand—return 7.30—walking single 4 
| | itself. Similarly, (4 
Whitsuntide Olympia—Royal Tourn- сап be undertaken 
Apply to London Passenger Trans- older scholars. 
Board for voucher for party to Addison 
| Station. Westminster to Addison Class preparatory Wi 
at Earl's Court (District). the school life when 
ell Square to Addison Road—change anticipated is most m 
Earl's Court (Piccadilly). Previous 61009 eves to thes 
for tickets (as. 6d.) must be going. You have, ifi 
‘Tournament, Olympia. “project; indeed, it 
a more attractive n о 
1 Russell Square—as ај] the phases in whic 
ve but the reverse way via Southampton to study it. Crafts hai 
v to Kingsway (omitting Whitehall only). books—a very necesse 
sgate Fish Market, early morn- equipment—and ther 
y possible to take half a dozen for artistic design, pi 
je to Billingsgate— (014 Monu- + sketch mapping im. 
| Port of London Au thi 


hovs at a tim 
on) between the hours of 6 and 


Lane, 


id—-change 


ngements 
le to Royal 


i) Evening walks from 


Billing 
[t is easil 


nent Stat! 


ч › 
CHOOL САМ! 


AxkiAL V 


Кежтарһу on the spot 

Ма hour's mental arithme 
Lyca tariff cards As the children on tour 
Cond to ady antage on one 
otter their own lune 
peeparatorny 


and we have seen 
etic extracted from 


or two occasions 
hes in the teashop, the 
oral work mentione« 
Өзү not out of place 


Perhaps the most interesting Study of all 
ares from the Underground Maps, which 
Can be had in abundance from the London 

Sport Board, 55 Broadway, 
SW. We have r 
Мес interest and soune 
Maad by rural School-ch 


l above is 


Seen very 
1 common sense 
ildren in writing 
às these: 

ou travel from King's 
Ane by Undergroung? 


AND LONDON 


JOURNEY 


[Photo : Central Aci 
IEW OF THE THAMES AND TOWER BRIDGE 


2. Where would you change, 


travelling from Russell 


Square to 
minster? 


3. What is the route and 


where 
termini of the 


Bakerloo route? 

4. Which routes w 
Westminster to (a) Arsenal football 
(b) the Zoo, (c) St. Paul's C 


Apart from the fact that 
essential “Тапа drill" before 
practica] plunge into the 
“tube” System, 
Obvious test 
intelligence. 
such a lesson 


ould you take 


athedral 


thi 

you 
maelstrom 
the exercise jc 
and quickener 
Youngsters 


in it 
of 
certainly 


'€ do not Propose to make 


any 
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matter of correlation of causes other dislocation amd he 
London journey, Many impair the comfort 9 both өкімін 
t, and science are easily scholars alike 
a simple course of civics, 
and otherwise, can be devised with- 
out an unusual strain upon the 


FOR SENIOR 
suggestions in the 
school work to the 
phases of history, ar 
\daptable and’ 


The conn 
personal 


exion between the эму 
English subjects deserves a чуш 
imagination. 


| аз this concerns the guide юй жазу % 

hese points are a matter for a teacher's keystone of your project 

personal taste, to maintain a due proportion This is a job for a MUR whan 

as he wishes, us hope, has the pen of а Масдайт und 
One thing we would stress emphatically 


energy of a Caxton 
nd 


Such a 

clover at this task and should have fall 
to give his ideas full rein to prodenr a 
booklet which does not overload it 
with wearisome rules and мех Ті 
normal school discipline will мам (із (әй 
of any out-of-door work, and you lue 
space for monotonous moralising 


that is the avoidance of any last-minute 
ngements. The success and smooth 
ung of your journey depend entirely upon 
fullness of your preliminary prepara- 

Follow your first intentions implicitly 
do not on any account be tempted to 
inge horses in midstream,” as it often 


AT THE 700 


x 
| 
= 


d and enlarged in 
John Nash. In 1846 
(360 ft. long) which 
the palace was added 

ling reign 


А 


ж ; at the base is a statue 


IE NOTABLE LONDON BUILDINGS 
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the palace, and the garden parties in the 


beautiful grounds. 


St. James's Palace is in Pall Mall and 
therefore not far from Buckingham Palace. 
The fine brick gatehouse and Chapel Royal 
are all that remain of a small palace built 
by Henry VIII on the site of a leper hospital 
dedicated to St. James-the-Less. Other parts 
have been added by later sovereigns —Charles 
I, Anne, George I, etc. 

After 1698, when Whitehall was burnt, 
until 1837, St. James's Palace was a royal 
residence. Royal levées are still held here 
and it is to the Court of St. James's that 
foreign ambassadors are accredited. In 1919, 
the prince of Wales took up his residence at 
York House in Ambassadors' Court, 

Charles I slept in the palace the night 
before his execution, and Charles II, Mary, 
mother of William III, James II, his son, 
the “Old Pretender," Mary II, Queen Anne, 
and George IV, were born here. Queen 
Victoria and Prince Albert were married in 
the Chapel Royal, and also later, the duke 
of York (afterwards George V) and Princess 
D Mary of Teck. 

wing connected t i 
Гоо House; but he palace with 
1809 and now a 
Marlborough Hou 


i Marl- 
this was burnt down in 
road separates the two. 


se was built by Wre 
for the first Duke of Marlborough., Y Энде. 


the residence of ue Y ; 
ES King deo зеи after the 


St. Paul's Cathedral is 
e present building is 


architecture, In rs6r the sp 
by lightning which caused the church t 


fire. The cathedral greatly needed 


uen. e Great Fire of London in 
| ny em building пе designed and 
ded hristopher W ren between the 
5 1675 and 1710, Thus it has stood for 
v г 200 years, a grand building in the heart 
the busy city of London, at the top of 
l udgate Hill, commanding a view of Fleet 
treet. 
lhe cathedral measures 513 ft. from east 
о west, and 248 ft. from north to south 
cross the transepts. The top of the cross 
303 ft. from the pavement and the dome 
145 ft. in diameter (external measure- 
nt). Only three existing churches are 
uger than St. Paul's, these are St. Peter's in 
tome, and the cathedrals of Seville and Milan, 
Ihe dome, the commanding feature of the 
metropolis, consists of (r) an inner brick 
lome which is pierced at the top to render 
lantern visible from below; (2) a brick 
c which supports the lantern; (3) the 
ster dome which has a wooden framework 
сетей with lead. Inside the dome, around 
lower part, is the famous circular Whis- 
‚ Gallery. This gallery is 100 ft. above 
pavement and 108 ft. in diameter. It 
known as the Whispering Gallery because 
red near the wall on one side 
‚ be distinctly heard at the other side. 
he gallery is а favourable position from 
| qo see the monochrome Pu E 
T inti ерісі scenes іто 
E Ben 2d Pe eid pa by Sir James 
phe lite c hc died . The north tower 
Thornhill, who died in 1734 Grea 
ontains a fine peal of twelve bells A 
Paul in the south tower weighs nearly 


seventeen. tons. 
In the crypt, W 
a of the ca 


Tepair 
1666 


rds whispe 


which to see 


hich extends beneath the 
tire are thedral, are buried many 
en 4 : 


Peter, which is Eng 
shrine, Occupies a site on which: 
was first built in the 8th 
most widely celebrated T 
Empire. The site was t 
surrounded by marches, and the 
a Benedictine abbey, was dedie 
Peter and named West Mine 
because of its 
London. me 
Edward the Confessor rebuilt 
and associated it with a roya 
that it became a Chapel Roya 
nants of the foundations of Ё 
have survived. The р 
the exception of H 
of the finest ex 
architecture in 
chiefly by Henry ІІ 
Edward. When the 


- > 


consecrated, St. Edi 

ferred to a nt 
high altar. From this time 
and queens of Y 
abbey until the time of 
when sovereigns have - 


Windsor. Additions to and 
the building were carried € 
e two western 


century. iR 
The abbey is cruciform in des 

531 ft. long, and 203 ft. broad =i 
transepts. Тһе nave, 102 Й 
loftiest eere : 
transept has aR 
r E chapel B 
church, with nave, а 


me Wh is that of the palace 
те 2500 1532 by Henry VIII. The 
үз hall may be said to date 


Of Wolsey, who lived at the 


After his fall the prop- 
Crown, renamed White- 
RU was the chief 
l the reigns of 

except for the banqueting 
8 all was built for James Т 
1622 and is in the Palladian 


nad 
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4 fter Andrea 
style of architecture ie ren who intro- 
Palladio, the Italian arc BO the noblest 
duced it). The hall is a E constant 
buildings in London, an "The. scaffold fot 
inspiration. to architects. a M 
Charles I's execution was егес e "e 
this hall and the ill-fated king stepped ont 
to his execution from one of the pae Se ір: 
1724 the hall became а Chapel pom 
verted for the purpose by George L us dum 
present time it is a museum cupid at 5 i 
Royal United ists ена, and contains 
ilitary and naval exhibits. Д 
mOn Ae opposite side of Whitehall (W. 
side) is the Horse Guards. The building 
dates from 1750 but took the place of an 
older building erected in 1641 as a guard- 
house for the palace of Whitehall. The 
building has two wings connected by a 
clock tower arch. This archway opens on 
to the Horse Guards Parade where tourna- 
ments took place in Tudor times, hence the 
original name Old Tilt Yard. The parade 
is the scene of the ceremony of “ trooping 
the colour" which takes place on the king's 
birthday. The changing of the Horse Guards 
is a daily ceremony and is as familiar a «iii 
as the changing of the guard at St. James's 
and Buckingham palaces, 

The building itself has been the head 
quarters of the commander-in-chief of the 
home forces since I904. 

Among other famous buildings in White- 
hall the Admiralty offices, 
Thomas Ripley were built 
ae panty as the headquarters of the 

y. The War Office, designed by William 
ilding erected 1900 05 
called the Old 
. The secretary 
state depar t- 
Ders, regulates 


designed 
early in the 


by 


at buildings, 
alongside the Т 5% 1 
dence of the озм is the official resi! 
Office, Colonial. О Ere 

any 


India 


се and other 


é 
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important buildi i 
thoroughfare, Tm 


15 a continuati 

end of it is Parisiis 

Statues of five prime 

ited Kingdom: Peel 
Beaconsfield and 


LN which are 
ministers of the Un: 
Palmerston, Derby. 
Canning, z 
Tn the centre of Whitehall is E : 
Great War memorial, the Cec ые: 
in memory of all Briti ph, erected 
nory of a British men and wom 

who died in the Great War uy 
Ihe word ce е аг (1914-1918). 
and js derived e RE Оч 
р i two Greek words:— 
given toa EA "c ee Son 
remains аге КТШ ed to those whose 

are sewhere or are irre- 
coverable, 

The day before Peace Day, July Ig, 1919, 
ı temporary structure was unveiled in 
Whitehall in memory of those who fell in 
the Great War. Later, this was constructed 
in Portland stone after the design of Sir 
Edward Lutyens and was unveiled by King 
George V on Armistice Day, November 11, 
1020. It is a large rectangular structure 
33 ft. high and surmounted by an altar. 
Wreaths are carved on the sides and flags 
иге fixed on the face. Its striking simplicity, 
dignity and proportion lift it above the level 
of the host of memorials that followed the 
war, Inscribed on the monument аге the 
words “The Glorious Dead.” The burial of 
the "Unknown Warrior" in Westminster 
Abbev took place on the same day as the 
unveiling of the Cenotaph. 

Since 1920, on each Armistice Day, wreaths 
have been placed on the base of the Cenotaph 
by the king (or his representatives), by many 
other important personages and by various 
At the same time a short, 


regiments. Г д 
; service is held. 


impressive religious 


wer of London is 

pm side of the city of London and 
on the north bank of the Tod ar 
built on a slight elevation neo be 
Hill and was protected by. Bir xe 
surrounding marshes. Tradition 


of the Gunpowder Plot was « 
torture. A 
St. John’s chapel, on the firs 
of the most perfect "Xa Р 
chapels in England, and - 
state papers were hen 
ing hall is now called the Armour 
tains a fine collection of arms а 
Rooms in the Bloody rand i 
Tower are said to have 
by Sir Walter Raleigh duri 
imprisonment, which total 


years. МЕ. 
Many of the surrounding b 
inner ward are barracks, Ё 
church of St. Peter-ad-Vine 
in-the-Fetters) dating from 
of the 14th century, but. 
Tudor times. Near by is the Howe” " 
peaceful enough to the € rac 


yar’ x 


t 
zn 


1541, Ca 


Grey and her hu 


reated by Henry 

and* were crea a 
iiy from among the men wie 
had been into exi 
dicun RE х іж PE, of the most 
i iginal duti и 
со nature. They were the king's 


ight, at 

к attendants, day and night, a: 

hse ruc шка ai and аша repose er к 

4 bee, = Wakefield E uut s A SEO concinued 

i e palace. y con 

44 crown jewels, chief of a Сені e б кы person in жЕ 

s Бе the Tudor reigns. The а 

h captives rank, and fighting days of the Guard ended bees ie 

| m A wered Tudor period, although as late as 1743 they 

. pratis accompanied George II to the battle of 

Dettingen. Now they attend on certain 

state occasions like the distribution of the 

Maunday Money and to search the vaults 

at the opening of parliament—a ss 

| ward and then comes the dating from the time of the Gunpowdet 

! ificati The Plot. 

um iet water During the Great War, the Tower was 

an additional again used as a prison; the ancient fortress 

‘the present time a drill has now resumed its position as an interesting 

Tower is by the relic of bygone days, and is annually visited 
moat and through by thousands of sightseers, 


ЕВ 
E 
1 


Ж office is near the site of an Тһе Houses oi Parliament, or the New 
the Lion Tower, because Palace at Westminster, where Great Britain’ 

е was kept there from laws are made, are situated on the lefi 

bank of the Thames and extend along the 
riverside from Westminster Bridge south- 


19 wards for over 300 yards. They form the 
prison but also a royal largest modern Gothic building in the world 


buildings in 


Was destroyed by fire in 1834. The 

E ne S ( L 34. ie 
ni im ! many as E buildings, designed by Sir Charles Barry, 
ы Beefeaters ngin Little wood 
, the frame- 


the northern end із 
It is 40 ft, Square 


| 1 of the four clock 
. In diameter, Big Ben, the 


TEACHING 
famous bell on which 
weighs 134 tons; it is 
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watches rig ; 

Hig Ben, The E time as broadcast by 
Sir Benjamin Hall Fi E Big Ben after 
Works at the time s. T 
erected. at the clock was 

e o 
Tower 300 ft. The ШО insta Lantern 

imposing view is‏ ا 
ihe river, where the frontage is un-‏ 
«n for 940 ft.; its decorations are the‏ 

cs, shields and arms of the kings and 

of England since the Norman Con- 

t. The buildings are of stone, early 

dor in style, and the details are beautifully 
cuted, 

Some of the apartments in the building 
пе claborately decorated. The King’s 
tobing Room, the Royal Gallery and the 
Piince’s Chamber are at the southern end. 
| he first is decorated by frescoes illustrating 
\ythurian legends, the second has a gilded 
ciling, and the third contains portraits of 

vereigns of the house of Tudor. 

The House of Lords may be considered 
‚ one of the most beautifully decorated 

ms in the country. It is 97 ft. long, 45 ft. 
wide and 45 ft. high. The stained glass 
windows contain figures of all the English 

vereigns since the Conquest, and between 
B atues of the barons who 
hrones of the үш 

m1 prince of Wales are а 

d queen and the § e Woolsack of the 


hens 


he windows are st 


onc end, 
lord chancellor. 
are the government 


thrones. 
smaller, 
41 ft. high. 
end, the benches 
and the ladies’ 62 \ 
Pon 22 the central hall, 


ilding meet in 
bere beautifully decorated 


chair. 
of the 
an octagona 


strengthened by steel 
repairs being made in 1914 s 
years. Westminster Hall has bee 
associated with the history т 
From 1225 till 1882 (when th { 
in the Strand were opened) t wa 
law court of England and in it ma 


was deposed by the Lords 
1399 and later Charles I ж 
Westminster Hall. onatiot 
were held here till the ti ne | t и 
The bodies of King Edward V 
Ewart Gladstone lay in state here: 
recently, the bodies of the | 
Rror airship disaster lay here аш 
brought from France. thus М 
Hall is one of the chief centres | 
history. "””ы 


%--- 


odes 
associated п ? 
with the great procession M 
through the streets E 
November 9, a few еже 
of the new mayor. Inc 
the officials of London 
decorated cars which e 
illustrate events 


Ше ' 


sometimes 
oak OL 
LI 
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the Venetian 
46 ЫТ E e Above the 


of London showing 
ads cross of St. George 


wo. 
) LON 
rooms are: 
Room and the d: 
building flies the 
К on a white groun cie 
and the sword of St. Paul. 


halls belonging int — he present day 
the The Royal uses A x the world 
an eee ink of the possibility 
Bae bent of the it is not easy tor hi À 5 i it, In very 
m streets. o combo тап needed goods from 
г i it i times a Y a OR 
c qeu | by camem he carried out his ке зу 
Ew m 4 exchange, or by barter. Such a met ind : 
o. d | until to difficulties; a standard measure of value 
aot i ш d so money came into 
for the ion House was soon needed, and s Б y taie it. 
1 1 reo € 
vegetables called use. Many different things have i 

pulled down Алы as money іп different parts of the world 
2 i ? fish cattle, ѕһеер,. salt, tea, ivory, shells, etc . 
fire Indeed, in parts of Africa nomadic Spe te 
Stocks Market i Ith according to the number 
buildi еи oe е; оѕѕеѕѕеѕ. Gradually money 

the first ing was of cattle a man pos: à beer 
' of London has come into use in all parts of the world, 
site. Therefore many and coins such as we use to-day were made 
punishmen t on the spot іп ancient Greece. i 
h Eo, Herodotus tells of the establishment of 
of London. what was probably the first mint by Gyges, 
Mansion House costs іп Lydia, in the 8th century в.с. The Gieck 

of money, and this introduced the art into Italy and oth 
ed in а very unusual manner, It adjacent countries, but it was the Roman 
accums who developed the art and laid the founda 


tions of modern minting. At first iron was 
m. By 1736, £20,700 had used, but because of its 
іп 


this way. The pro- seded by gold and si 
illegal. 


y 5 were made of pure gold and silver but 
ilt of Portland stone, has Б А ans. This 
nt, with a portico of Six was done intentionally, 

Within the alloys 
lver and copper, are 
metals. To-day a 
old is used in the 


of gold and copper, or si 


Hall. the st 
urling- In B 
chamber mi 
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1810 the Royal Mi 
T ES yal Mint was 
ower to the present bud de from the 


Xa ure on Ower ш. е site о t 


Mary Grace 
about i350. Sip J а by Edward III 
of the Mint from 1699-1 ton, was Master 
to have invented the millia ce mio. 
of coins to prevent frondale ше edges 
The office of master hı ent HM 
that of the wr aede 
but the building i$ Teall coat ООШ 
ing is really controll 
deputy master, who is a civil kem is ph 
are branches of the Min а 
а. t at 
і erth in Australia, and at ues a 
The method of making gold Mo 
coins and the machinery used me Ше 
interesting. The refined metal is died d 
cast into bars. It is then sent to the “draw- 
bench," a wonderful machine which rolls 
out the metal to the exact thickness required 
marvellous when it is realised that a hair's 
breadth difference will affect the weight of 
a gold coin. The next machine punches 
circular discs from the metal sheets, cutting 
out several hundreds a minute, The discs 
are known as blanks, and the next step is 
to raise the edges of them, thus forming 
a rim to prevent too rapid wearing. The 
blanks are baked or annealed in a furnace 
and are then cleaned, after which they are 
ready to be stamped. Until the Middle 
Ages coins were struck by hand hammers 


imes large coins were often 


and in Roman ti 
The modern method as used in 


England is carried out by an ingenious 
machine which stamps both sides of the 
coins at once, feeds itself with the coins 
to be stamped and strikes about sixty coins 
a minute. Each blank is placed on a fixed 


die and pressed with a second. To prevent 
the coin squeezing out it is held in a collar, 
inside of which is 
form the milled edge. 


cast. 


the 
which 
finally 
bv machin 
too light or too heavy. 
taken in a pyX OF box an 
by the Goldsmiths’ Compan 


В as 
pictures, etc, If similar 
by a public body of ы 


or a nation, (һе 
include all iie of yb 
people. A suitable b e 


house the collection 
formed. and 
The British Museum А 
London, is one of the gm 
houses in the world. Tt on 
when Sir Hans Sloane's c ==, 
and MSS., coins and medal 
other specimens, was 
nation. Montague House, Pi 
present building, was pum 
this collection, and that ef | 
Cotton, which had been 
nation in 1700. The 
opened to the public in. 
has been accessible to 
Other collections were 
original у 
purchase, ап 
the old Montague 


4 


Pantheon, in 
in the world; it 
volumes on fifty 


L] ала 
v. r^ Жы 
"o 


ех”. 
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f 
ң . Only two 0 
a series of riverside gone" House, 


i h Palace an f Edward 
ir these, Lambet ince the days of Ес 3 
апу on their are still ox sca p been the e: 
housed a als 
= E БР citm of Canterbury. а= ран ^ 
of the museum, of ег right bank of the river, s 
i is on the i 
» of exhibition galleries, Westminster. Bede wis 
Assyriat Tha building E bu Manor, and the 
Roman ally known аз р village church is 
i nate xi stem. 
ia, China nearness der of the old manorial sys 
from жна i terbury, 
pu Hubert Fitzwater, archbishop er d 
. The sculptures ed the building at the end « сы 
< jen і the original edi 
EE oue one, partly of red brick 
in the exists; the present one, partly om Early 
These d partly of grey stone, varies fror lere 
| nearly 3,000 years Ег ih to Late Perpendicular architec : қ 
Which ihe Я The old brick buildings are the earlies 
ace, corone examples of brickwork in London. re 
Creation The chapel stands on a crypt said to : mg 
they were E the to the old manor house and is the olc sl 
24 И aini lace. The chapel 
i E niu E been altered con- 
: . H 5 à 
were carved was built in 1245 but ha «кен меен 
і і has a modern roof and mode 
The Egyptian siderably and 


пе last named, 
P- dating from 1440, was often used as a prison, 
his assistants from the iti i ards, followers 


wife of James П, sheltered under the porch 
festival pro- from a storm whi 


en she fled from Whitehall 
9f a new robe in 1688, 


Part of the grounds belonging to the palace 
museum there are i > Lev 


: һауе been made into a public garden which 
coms, is known as Archbishop’s Park 


- ‹ Society was formed in 1828 
country, including wh ee 
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collection of з 
and reptiles Жы! есі; of mammals, birds 
The 1 Parts of the 
т 16 collection began їп 1828 with Се 
ower 1 i : о 
naturalists aod с” gifts from explorers, 
thie area e d m. nucleus. Now, 
ànd the collection h nut thirty-five deren 
in existe Бал. always been the finest 
Х15(епсе, if species and rare animals be 
considered rather than the numbe 
individuals. The Garden ERA ане 
(wb жасы 5 are arranged in 
tons, an oblong abutting on the 
Mbert Road and a southern triangular 
ection, the two parts being connected by 
ubways under the Outer Circle Road. There 
аге about seventy enclosures, houses, dens 
aviaries, pools, etc. The monkeys, always 
ready to be fed with dainty morsels, attract 
many visitors, young and old. The lions 
include playful cubs which have been bred 
and reared in the gardens. The Mappin 
lerraces allow the bears, deer, goats, etc., 
reater freedom than is possessed by many 
of the other animals. The terraces consist 
И a series of tiers of open enclosures with 
footpaths along the base outside the railings. 
Ihe various bears, which are untiring in 
itting up to beg for food, are the chief 
attraction of the terraces. 

Ihe Aquarium, containing over 3,000 
fishes, was added in 1924 and is a marvellous 
shievement, the most up-to-date inland 
iquarium. The fish are exhibited in huge 
tanks with glass fronts, lighted from the top, 
thus affording excellent views of all the 
pecimens as they swim about. dn the fresh 
water room, specimens of all kinds of fresh 


water fish of British and European waters 
may be seen. The 
shown in the marine г 
«pecimens include some 
coloured. fish and other: 
са water was brought 
anks, anc 
tiecay for the tanks, 1 
d ‘the salt water 1n the Mer b 
» vented from becoming stagnant by oe 
dinu | circulation Should copper d n 
tinua cin 4 . з 
ә с into contact with the qr eer. 
h wot id quickly die of metallic р ШЕ, 
h woun 1 2 is given E the 


therefore great care 
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- in which each enclosure | ntai 


charging the water into the m 
great force through a me 
what looks like a мес; nod 
Great care is given to keep the а 
the temperate aquaria at a 
about 60° all the year round; bo 
and refrigerating 
to ensure this. A Ks ا‎ A. 
cleaning the water, and some is 
the dark in order to kill o 

The Insect House shows а 
development of insects. I " 
mens include leaf and stick insee 
boatmen, bird-eating spiders, ete 

Rare animals include the tak 
goat-antelope from Tibet, " 
monkey, Indian flying foxes th i 
deer. Many of the animals, bi 
displayed among surroundings 
of their natural environment 
especially noticeable in the Rept 


x 


plants and a natural arrange 
rock pools, logs, ett. — 
The Zoological Society has $ 
property of nearly 500 acres i 
thirty miles from London, to de 
open-air Zoo. Here, at Whipsnat 
animals live, as far as poss! 
freedom; and visitors may W 
of many wild creatures living. 


Kew Gardens.—Kew 
popular name for the Royal 
at Kew near London. 
lilac time." So say the po 
Underground Railway : 
of London. In lilac time, 
month of May, the gardens 2 
sight with laburnum, 


orse and many other 5 
full bloom. Almost every 1 


year brings its wealth of 4 
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botanical gardens of the world. The e 5 
the institution is the advancement о um 
study of plants and the directors are SES 
of the government on all matters concerning 
plants. The introduction of new plants 
into Britain or into other parts of the 
empire is an important side of the work at 
Kew. In 1860 the cinchona plant from 
which quinine is obtained was introduced 
into Ceylon from South America, and in 
1875 rubber from Brazil was planted in 
Malaya—both introductions were carried out 
by the directors of Kew Gardens. 

Within the grounds are about 24,000 
different species and varieties of plants 
arranged systematically. In addition to the 
hothouses there are museums containing 
products of plant life from all parts of the 
world, also a library and herbarium. The 
pagoda, designed by Sir William Chambers, 
was built in 1761 and is 165 ft. in height. 
It is not a true copy of a Chinese pagoda 
because it has English windows and the 
angles of the roofs differ from those in a truc 
pagoda. The new flagstaff of the gardens 
was erected in 1920. It is 215 ft. high an 
was the gift of British Columbia. It is one 
желе tallest flagstafis in the world. Thi 
NN vx 2 Douglas fir travelled 
Ан De rom the forests of British 
3 а w ich contain innumerable tall 

г trees covering thousands of acres, | 


SCHOOL TIME.TABLES. 


(In the followi 
4 ng pages аге 
xp of time-tables from e. d d 
areas. The following notes were pH 


by the head te 
А * Nea ach w Д 
reproduced.) ers whose ae E 


I. SENIOR GIRLS’ SCHOO 
iL 
SUBURBAN AREA OF CITY 


cs fine a 0 
nl ы. in a working-class neigh- 

d. When the girls leave school a 
small percentage will work in offices, but 
most of them will be employed in shops 
laundries, factories and the needle trades: 
Ample time is given for a thorough training 
in domestic subjects, needlework and hand- 
work, and a fair amount of time is spent 
on academic and cultural subjects. 

The day is divided into seven periods, all 
of 40 minutes, except the second period in 
the morning which is 45 minutes. This makes 
for simplicity and ease of arrangement for 
specialisation. 

Various factors had to be taken into 
consideration. in framing this time-table. 
Ihe largest classes are at the top of the 

chool, 3a and 3b, so it was necessary to 
halve these classes for biology, science and 
as well as for handwork. Then with 
ons must be arranged 
r is free to take 


art 
spec inlisation, less 


B 
м. X 
* 


ur 
played after 4 о" 

à Saturday a m 
The specialisation із am 
streams; for example in story, | 
takes 3a, 2a, 1a, and | 
the “В” stream, 3b, 2b, 1b. ( 
in which this arrangement. "T 
geography, science, biology, à 
training and music, so t two. 
responsible for the work ne 
subjects. Each form mistress | 
possible, and because Ei 
a subject three teacher 
it. They arrange the ¥ 
their periods, but give 
fortnight to dramatic ' 

As there are no classes 
jects on a Friday, the 
section are carrying out ai 
year with forms 1b and 2b. 
into the domestic rooms , 
metic on Friday morning, : 
each room. There they 
measures—Nwei, 005 
liquids for recipes, reckon out 


€ the specialist teache | = к e 
There are two well-equipped domestic increase eec 
subject rooms, and two teachers, 50 that à Ero poen 
whole form is able to 60 to domestic subjects cus iy Же» 
for a day, one half class occupying one room, pea СОТ Aa d 
‘ıd the other half the other room. All girls ou cod budge all these f 
over twelve years of age, that 15 Jn their an E , etc. br >” 
second year at this school, take ga с. pee 
subjects. First-year girls who do n a e | 
domestic subjects have hyper eee dina of this school 
2. are subject rne also used by nine teachers ; : 

959 


history. 


5% Er ٤ 
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b 


. In the subject, besides the usual 
sub-divisions, dramatic work and puppetry 
form a considerable feature. А 

In this period shown on the time-table 
the first Monday in each month is devoted 
to “house” meetings (four houses). On the 
others the children arrange for the work to 
be undertaken by each club and group 
themselves accordingly. The following clubs 
are being strongly supported: First Aid, 
Physical Training, Art and Craft (2), Garment 
making for Waifs and Strays, Knitting, 
Sweet-making (2), Nature Study, Science 
(Wool dyeing), Drama. A special Darts 
Club has been organised by the special 
class. There is a very enthusiastic attend- 
ance, the result being a marked improve- 
ment in subtraction. 

Taken altogether, the time-table has 
proved smooth in working and has given 
very satisfactory results. 


II. SENIOR GIRLS’ SCHOOL 
SEASIDE RESORT 


The school is a modern one of the verandalı 


» handicraft, needlework 


amatic work 


One mistress 1 
S iS r i 
Work of the соь for all the hand- 


» and one for the 
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classes, 


Community singing i 
time-table bu ee e shown on the 
Scripture period and fortni weekly in one 
O1 "di : ortnightly instead of 

16 ordinary music period. " 

Hs Children move from room to 
the mistresses generally staying i ws 
own classrooms which ER 
special rooms; e 1 E of less 
history room Eo Mu d nd 22 the 
history mistress. This EU шін eee 
is quite successful АН» ВУ Б schola 
especially as the ihe. OF Hsc 
that the chief movin 5 с поа 
beginning of the del place see the 

Bl session or after recreation. 
" pes ks m one English lesson in the 

all s at dramatic and group work can 
be taken. Each class has at least one 
physical training lesson and two music 
lessons in the hall. 

The domestic room is used every day 
from 9.30 onwards. The third-year girls 
spend one whole day a fortnight in this 
room, whilst the second-year girls spend 
one half day every week (one week in the 
morning and the next in the afternoon). 
[he first-year girls get a slight introduction 
to the subject by spending one half day 
every fortnight in the domestic room (first 
in the morning and then in the afternoon). 
іп addition to this, during their last term 
the leavers, one at a time, spend one whole 
week іп the domestic room, having an 
intensive. course. When half classes are in 
domestic room opportunity 1S taken 


n handwork and art. 
table is so- arranged 


the қ 
for half classes 1n f 

In general the time- 
t each class mistress has at least 2} hours 
ng the week. (This includes 
One of the free 


inutes and 
a long one of 50-75 minutes. 
soon dl possible after the written 
sn lesson to give the teacher an 


for marking. 7 M 
t claimed to be an ideal time 


tha 
free time duri | 
two scripture periods). 
periods is 
comes as 
composition 
opportunity 

This is no 
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о 
ICE ЕС 


This time-table has been tried 
fully by a senior mixed school жй 
reorganised for eight T 
surrounding the school is po 
people of all classes and of ot 
of life and, as it was formerly | 
quarter of the prosperous. P 
is without a native “к шу 
of the parents of the ch 
in shops, warehouses 
few are public servants 
status. The children leav 
choose so wide a variety 
it would be difficult to | 


мы 


derived from а 1 
from that of the junior 
The classes are org 
age groups. The children b 
school course in 


ұз» 
ТАР 
ТІМ 


"а 
Т 


п 


| 
n 
h 
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E rtant 
import: 
Hand ually plays an "is 
i ES ens oí work of any eg 
me 2% o less in this school, Two me 
еее е "avo been fitted for par f 
А k m them the chief iege m" Si, 
5 is i tised by ай the 
inding. This is prac | 
А first and second years but. 2 
it year the «girls take advance 
e 
rk instead. cH 
К учса! training E ^ ر‎ 
ible at the beginning 
un 7 знн waste of time іп changin 8 
МО rangements are made so that E the 
( icular year have 
d girls of a particular yea ни 
а Gaining at the same time to over- 
5546 the difficulty of mixed classes. е» 
When all these factors have been take n 
into account, the time-table is completed by 
fitting in the remaining subjects of the sche 01 
curriculum at those times when the specialists 
in them are free. 


V. SENIOR BOYS’ CENTRAL SCHOOL 
INDUSTRIAL AND COMMERCIAL 
AREA OF CITY 


The school for which this time-table i 
designed is an admirably equipped non- 
selective central school in a densely populated 
industrial and commercial area. 

The boys' department occupies the ground 
floor of a main building and the whole of a 
smaller building that stands in one c rner 
of the playground. This smaller building 
contains the handicraft, science, art, craft 
and medical rooms, Incidentally it reduces 

very small dimensions. 
This is to some extent offset by the nearness 
, where a playing field has 
ere are six classrooms and 
a large hall in the main building and a 
the small building, 
dition to its normal 
um, and it is gener- 
ars, ropes and al] 
apparatus, Con 
shower baths. TENG rooms and 
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One of the cl а 
geography Er 15 used also as а 
"The à music um E history тоот and 

е school is ора eio 
approximately dator in eight classes of 

lass for y boys—an “A” and “В” 
ass for each of the f. апа ОЕ 

being only seven e age groups. There 

ШОУ ав seven Classrooms, one of the 

Т Classes utilises a “special” 

housing its books and pecial room for 
The ti ind other equipment, 

? Ime-table is an experimental ei 

day arrangement. Its constructi | eight- 

ditioned by: uction is con- 

(a) The normal curricul i 

a senior school—so far i0 ncs 

ments are at present known. quire- 

pre e handicraft room. 

"d ер necessity for overcoming the 
ңиш of using a hall as a gymnasium. 
(4) The full utilisation of the special 

capabilities of the staff. 

(e) The necessity for accommodation with 
the girls’ department so that each depart- 
ment can utilise the whole playground 
during “break.” 

The eight-day period is to allow of altern- 
ate handicraft periods for each class. Handi- 
craft is worked in conjunction with science. 
One half of a class does the former whilst 
the other half does the latter in the morning, 
reversing subjects in the afternoon. Half- 
way through the year morning classes 
become afternoon. 

With other subjects the normal lesson 
45 minutes, the only exceptions 
being a daily scripture period of 30 minutes 
and a daily afternoon period of 20 minutes 
for English expression exercises. А 

[here are in the eight-day period four 
h of history, geography, 
seven mathematics periods 
class. The 


of 


per iod 1s 


Ха tes for the actual lesson, 


and ro minutes for sl m 
One period only is allotte M 


bookbinding here. More р 


worked smoothly and i 


ҮІ. SENIOR BOYS’ 
CONGESTED 


The school for which this tim 
been compiled is situated in a 
and emigration to the su = 
the roll to drop from 406 
209 in February of this ye 
fall, and the consequent E. 
has been kept in mind 
of the time-table. The sche 
a six-months age basis. 

The staff, composed of a 
seven full-time assistants, 
assistant (in the afternoon) a 
instructor, specialises in оле. 
each and the time-table is so 
as great an advantage às po 
taken of this fact. 

The time-table is drawn up 
ing points in view: 

(a) Each dass must have | 
exercises or swimming ОГ games 


in the de 


a woodwork lesson 
work and woodwork 


time. (The l 
whole of the session.) 


= 


TI 
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t of the special open air 
4 DE form the woodwork class 
on Wednesday afternooons. The rest of the 
class, augmented by the boys from the 
leavers' class who attended the open air 
school on Monday, form the woodwork class 
of Thursday morning. Class 2a is so arranged 
that all choirboys from this class attend the 
woodwork centre on Thursday afternoon, 
while the rest attend on Tuesday afternoon, 
the day of the choir practice. Class 2b 
attends in two halves on Monday and 
Wednesday mornings. On Tuesday there 
is a special woodwork class drawn from the 
leavers’ class. During this period the class 
concentrates upon the production of science 
apparatus. 

(c) Swimming is the responsibility of one 
master only. The classes are divided into 
two groups. On Tuesdays, classes composed 
of leavers, 3a and 3b occupy the baths, 
a on Thursdays by classes 2a, 2b 
and r. 


en excused swim- 

n the time-table 

p ns the whole of the { 
nclement weather 

(a) The S үзі: class has nothing to d 

ao 

lal open air class, Тһе former 


om time to oe School and is 


hree 
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Work centre in the a 

E PHP OR of regina, (3) (5 facilitate 
E 2) = special open air class ve um 
=з: күні almost entirely from one EN 
Es. = onthly promotion, together with 
oa ire that the personnel of th 

shall alter as little as possible, hay қ ua 
necessary to draw the boys now fr S ud 
different classes. Average boys ves 


VIL SENIOR BOYS' SCH 
O0L— 
SEASIDE RESORT 


[his time-table is simple in outline and 

the result of a six-year test, very few 
amendments having been found iocos 
these being mostly as a result of our playi 
liclds being varied by the Council. = 

In the working of the school our main 
difficulties have been (a) one hall for two 
departments; (b) the playing fields are 
1-1} miles away. 

rhe first of these may be eliminated when 
promised gymnasium is in being, but the 
other will never go. 

On the face of the time-table it appears 
that a large proportion of time is given to 
mathematics. In practice we find this is 
not too much as in our experience the boys 
who come to us are not ready to start our 
course and we reason that, if a boy is to 
atisfy our aims, we have four years’ work 
to do in two and a half years (average). 
Believing that the well-trained mathematical 
to be of great value in development, 

every effort to this side. Old 
fashioned? Perhaps. But it pays. : 

The study of English, spoken and written, 
is a very good second, and no effort is spared 
to make its teaching effective. Encourage- 
ment is given to every boy to express Bes 
If to the best of his ability. Though we 
believe in nicely set out exercises, speech 

articulation and enunciation 1s 
the boys' main. requirement 
ead and discussed. 
g is done to 


mind is 
we put 


with good 
recognised as 
іп Ше. ч í 

Good books are I 
Debates are held and everythin 
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ap 


limit. The older boys айа 
science and handwork and 1 al 
instruments, A, 


petitive spirit, properly controlle 

Our main aim is to tum th 
receive into the embryo man, р 
the world he will know, and thoug 
is our attitude, I believe re s 


SUBURBAN AREA 


This is а five-day, eig 
for a senior ' schoo 


) The school 


"А 


form are 
(three the Prep.) 
are of 40 minutes each 


and general princi 
ples have 
mind with regard to the 
the day and week. 


arts 


at the begin- 
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at this is a good period 
ES. с а time-table, however, con? 
siderations of principle have often (perhaps 
mostly) to give way to considerations of 
expediency. First draw up the allocation 
of teaching duties for the staff, according to 
the prime needs of the school itself, and then 
the staff interests, and desires and specialist 
qualifications, as far as possible. Then fix 
any tied periods, such as the times for the 
broadcast lessons. Next deal with the use 
of specialist rooms, make what arrange- 
ments are possible for periods of high 
concentration, and so proceed to balance 
out principle and expedient as far as you 
can. The foregoing time-table is built up 
on these lines. 


IX. SENIOR BOYS’ SCHOOL — 
COUNTY BOROUGH 


The school is situated in a thickly popu- 
lated area of a large county borough and 
contains a yearly average of 400 children 
No пош Skilled artisan and commercia! 


It is admirably equipped with ten class 
rooms, a science laboratory, an art room 
and a special building fitted with work 
adjoins the main block. A 1 
ground within a few minutes’ 
also available for organised gam 
Я Тһе Staff consists of ten clas 
including speciali li 
and music, and 
and woodwork, 

The time- 


shop: 
arge sports 
distance is 
es, 

( S assistants 
sts in English, science, art 
two teachers of metalwork 


appear to be 


Whust affording * on entering the schoo! 
Possible for the c euh assistance ag 
hi 
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accordingly emphasis 1 d nglish 
кше E е ue - 
жү: 15 very well catered for, th 
әрі eing fostered throughout ‘th E 
p on the field, and swimmin pm 
: : = of the summer season. Out, of кы: j 
nthusiasm is well maintained b < 
of clubs that are well attended. ues 
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lx alc. M ae nic 
rur al bo 1 ГУ which is fed by town and 

А ys. It is а six-day cyclic one with 
three-quarter hour periods. 

Before. the type of time-table suitable for 
this particular school was decided upon, 
several important factors had to be con- 
sidered. 

(a) The staff at the disposal of the head- 
master. 

(b) The qualifications of the staff. 

(c) The area served by the senior school, 
having regard to any bias it was desirable 
to introduce. 

(4) The number of “breaks” likely to be 
caused by occasional holidays, or any par- 
ticular type of instruction; eg., the use of 
the projector which, until further develop- 
ments in this sphere of teaching, must take 
the place on the same day in each week. 

After these considerations, it was easy to 

many advantages of the schedule; for 
such time-tables become. f 

(a) If it is at all necessary for the handi- 
craft teachers to take subsidiary subjects 
it is impossible for 400 boys to receive 
he handicraft room 1n à week 
(Each room is equipped for 


SO 


instruction in t 


twenty boys.) 
(b) Every qua 


Teachers and Specialisation. 
ar 


lified specialist master should 


. Geography 


Ы ” 

г. English (“А ERES 
english (“В” stream) & His B 

" Arts aD Crafts + History (^ €. stream) 
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Number of Mast 


the time of 
contri! 


am ^ “ 


festivals, athletic | 
mean a break in the з} 
with the knowledge that. 
each class has had its со 


The only great disad 
broadcast talks of the B 


Тау 


order to make interch 
The period has not been 
physical training when th 
aged to change 

The schedule is 


an odd period 
The school is a three-form 6% 

accommodation for 400 boys. 

made for a fourth-year o 

may have to stay one term, 

on for a longer ome 

the lessons for this class are 

the potential future emple 

thus comm 

with an option. 

ers: 11 + Head. 


ical Training : X 
Physical Tran ing а fagi T 


0 t ФА? 
stream) & History үк? i5 fe i 


English ("C^ t 


T 


ЕР, 


Number of Masters: ІІ + Head. 


4 Physical Traini + Part “С” stream Maths. 

Р i» + Part “С” stream Maths. 

4 Part “С” stream Maths. 
+ Physical Training 

+ Maths ("В” stream) 


+ Allied subjects; e.g. Practical Drawing and 
Geometry 


The mathematics “A” stream and шс 
stream are both in the hands of two masters 
who are specialists in this subject. It is 
considered that it is not absolutely necessary 
for this to apply to the “С” streams; these 
lower boys are taught by one master in the 
first year, another in the second year, and by 
a third master in the last year. The masters 
taking them have this subject as subsidiary. 
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the pronunciation of Polish vowels 
Commomants, see page 388.) 


The traveller who takes an 
train eastward from Berlin, or 
unless he occupy one of the 


ік likely to find himself in a carriage 
the initials P.K.P.— Polskie Koleje 
(Polish Railways). Thus 

» Which came into new 
century of dissolution, 
its railway cars circulate 
» incorporated with French 
‚ in trains maintain- 
Western cities 
ife and the Russian 


! this inter-runnin 
With that of western 
West to east and east 


te Continent, for Poland, 
Seographically in th 


© east of 


А SAMOYEDES' CAMP IN NORTHERN RUSSIA, 
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(Continued from Volume VI, page 500.) 
on 


Эу, | 
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ce 


“АЧ! 
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[The Photochrom 


Europe, has ever been а western land, in 
marked contradiction to Russia, her neigh 
bour. When in 965 King Micezyslaw I 
(962-992) became converted to the Christian 
faith in its western Roman form, a moment 
ous step was taken, for thereby Poland wa 
set on the road, which she has never aband 
oned, to a contact with all the civilisation 
of the west; whereas when Christianity was 
first accepted in Russia 
(988) by Prince Vladímir 
the Greek Orthodox for 
that the princedom of 
its religion in this form, 
who brought it from B 
the Dnieper from the Black Sea, 
the overland trade route from P 
beyond provided an easier route 


a few years late: 
of Kíev, it was in 
m. It was natural 
Kíev should receive 
for the missionaries 
yzantium came up 
whe Tea 
rague and 


X religion, 
as religion persists 
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has remained fai 
ү ШЕШ most solidi СШ ЫЫ 
жіті Тһе бы d states of 
atters q 5 erest i 
the caster ae ч E Poland, ER 
with the Catholic E. country, side by side 
Uniat Church, which In its rigid form, the 
dox rite but owes alesis the Eastern Ortho- 
is not the place R to Rome. This 
explanation of the im into a lengthy 
übt clopment. Suffice it te Ws 
evident Я ROM say that it became 
difficulties stood in the Mort thet great 
ion of the enti У e absorp- 
са tern bordel PR 2n Pod 
been influenced by the cid pe 
religion of Russia, into the Catholi A E 
members of the Society of Jesu: wen ап 
compromise. In the year 15 Mou px 
s Brzes¢ (Brest), the ie АЕ 
осор TO В 1 1 
5% сац it received the sanction of 
A! 
NU largely sharing in the life of 
ж : st through many centuries, Poland 
resents а i i 
Ww е 
Ages, torn asunder into three oa сй г 
. . * . en 
foreign domination in the eighteenth century, 
and rising to greatness again in our own 
day. In the fourteenth century, when 
England was of little consequence in the 
comity of nations, Poland was a great state, 
particularly after the marriage in 1386 of 
heiress to the Polish throne, with 
o of Lithuania, who was 
crowned king of Poland, thereby merging 
the early Piast dynasty of Poland with the 


Lithuanian House! and founding the Jagel- 
lonian dynasty land until 


late in the seven when the 
Polish monarchy became elective 1n fact as 


11 as in theory. Very serious inner weak- 
however, Were inherent throughout 


Jadwiga, 
Prince Jagiell 


which ruled Po 
teenth century, 


we 
nesses, 


crowns. 
is interesting to no 


autonomous, 2146 
Polish words 


The complete 


its history in the 

although a monarchy. АЙ ; 
the hands of the : A 
ach (gentry), leaving ll 
eign unless he were suffi 
Until the end of the fifte 
prosperity and right 

of the Diet of Piotrków 
all their rights to the ( 
counted for nothing in i. 
to other grievous m > 
were forbidden to poss Bam 7 
quod civibus et plebeis г 
entibus oppida, villas, pr e 


decursum temporis qué і 
facere possent vendere E 
quas ex illis secus facienti a e 
nostrum et Palatinum i 
consistunt, exacturi sumus irre 
Such forced sales, with « 

the szlachía as buyers, ould 


orum et nuntiorum termes" 
Gradually the i 
requiring from 
the so-called pacia € 
powers and the equally d 
tional right of any TRA 
(Sejm) to bring the 
was 
= қыз? of England апе > 
union of 
1915, 


union 


би putitiens of 1772 and 1795 


Thee followed a d entury and more 


fer the Polish people, crushed by the parti- 


Me Mates In spite of great but un- 
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7 T n cave herself to the Emperor 
"N malam “ (1 forbid), the right Walewska, even gave herself t E. s 
p m 4». Strong kings, in the hope of thereby purchasing the 
olg rim wn (1676-1554 emancipation of her country, and of bloody 
Stephen Batory (157071577 КЕРЛЕ, д cl Pol: i 83 
г pei е-е), th valiant insurrections ІП Russian Poland in 197 
төрне of " T А. outside the walls and 1563, no liberation came for the sor 
og af the arks outside Ч 1 3, 5 s ) Tri 
ui Viana in ид, were able to maintain the tried country until the downfall of the thre 
X мм] even, as in partitioning empires in quick succession 
меу M the кесір and even 1 I ) P. 
le ске af Jobs Sobieski, to achieve Euro- 1917-18. Even peace did not come with lil 
geun пеев : bet in t! eighteenth century, ation and for Poland the Great Wat la 
йе a кесенісе of fecble monarchs the seven years instead of four, hostilities co 
е weakness became manifest and the tinuing with Russia and Germany intel 
M Fuld went down to the grave dug for mittently until they were finally brought ti 
Er be the soverciens of neighbouring ап end in 10921. 
E Musa, Prussia and Austria, іп What the new Poland has achieved 


19021 the tourist may see for himself, but, 


as he may like to form some idea in ad 


three works may be mentioned in whic! 


period is fully treated in masterly fa 


кеме ре pod іп Napoleon when a Poland, by Roman Dyboski, in | 
= be pe | $ ! ) y ki, i 
кек ҒИ Ev the Countess Maria Benn’s Modern World Series (1933 
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Poland of Pil 
sudski 
Allen & Uima x AU Robert Machray, 
Polski Odrodzonej eee Dziesi¢ciolecie 
Poland), published ears of the Reborn 
Cod»: ed by the Ilustrow, / 
codzienny (lust К any Kurjer 
FTN. un strated Daily Couri 
Chose interested i er), Cracow. 
T exiel ient us the old Poland will find 
› а ; 

published by Fish "M . Morfill's Poland, 

j А ег Unwin (1803.)! 

Although Poland has taken th 
part of her civilisation and cult 5 Ber 
West, she has also given liberally For Не 
turies her sons have been distin ishe id 
science, literature, musi bep 
с i , music and the arts. 
ares does not permit mention of all those 
Жү m a achieved not only a national 
"a xir renown, but a few of them shall 
ауе notice. Copernicus, ће mathematician 
Een (1473-1543), author of 
X Revolutionibus Orbium Cælestium Libri 
VI, in which he confuted the Ptolemaic 
theory of the universe, was born at Torun 
( 1 horn). There is a statue of Copernicus by 
l'horwaldsen in one of the public squares of 
Warsaw and another statue in the courtyard of 
the Jagellonian Library at Cracow. Poland's 
greatest poet, Adam Mickiewicz (1798-1855), 
himself the greater part of his life an exile, 
kept alive, in the time of her captivity, 
aspirations. for the rebirth of the Polish 
State, which he did not live to see. Lelewel 
the historian who also, like so 
passed most of his life 
in exile, was author not only of Histoire de 
Pologne (Paris, 1844), but also of works of 
European reputation—Numismatique du 
Moyen Age, 1835; Géographie du Moyen 
Age, 1850 1832, and other works. Henry 
Sienkiewicz is well known to English readers 

f Quo Vadis? and other 

be mentioned Chopin 


novels. d 
** Paderewski, the latter having also 


become the first prime mu 
Poland. In our own 

had worthy § 
Cracow, who disco 


ti air; 
liquefaction of air; 
Warsaw, who devised а ne б 
amic measurement. 


(1786-1861), 
many other Poles, 


thermodyn 


~ ° ) 
Polish scientist of the nime 
prented the paraffin һе 
Lukasiewicz. a^ 
ISI 
since she Е ч 


interest the tourist. dan 
esque peasant pem. ri 
which may be seen even 
Warsaw, and there is gr | 
scenery. On her ! 
headlands and short sea st 
hinterland of lakes and 
west the Tatra K> 
slopes only of which are 1 
southern side of the mounta 
Czechoslovakia,  Fast-flowing Г 
rocky gorges here delight чр. 
east аге the тоге soliti 
in the north-east are great f 
of which are not to be seen | 
Europe, except over the ae 
Then there are the towns, | 
in the great central p 
capital since 1610; Сг 
capital; Lwów i 
east; Wilno in the mort 
(Posen), the chief town of t 
Poland; Toruń (Thorn) in 2 
ancient walled towns of Sandom 
Kazimierz, both situated, as а 
Cracow, on the Vistula. 
town and has little of n! 
The cities of Poland are v 


Empires, 
Almost all 
first to Warsaw (in 


although if travelling to M 
from Berlin they should, if 


their journey at 
ugly buildings constructed 
foreign rule, there is one. 
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ating from 
century and containing the e of t the 


Poland, and the old Town 
сои rooms, 
: А -three miles 
js Gniezno (Gnesen), with its E WALT 
Archibishop of Gniezno is, and was through- 
out the period of Poland's past independence 
the Primate of all Poland. қ 
Warsaw.—Warsaw is а well-planned city 
with long wide streets. The Royal Palace 
contains a valuable collection of furniture, 
lapestries and pictures which belonged to 
the kings of Poland; also the throne. Many 
of these treasures were removed by the 
Russians to St. Petersburg after the parti- 
tions of the country and after the insurrec- 
tion of 1830. The Treaty of Riga, concluded 
between Poland and Soviet Russia іп 1021, 
contained provisions for the restoration of 
Poland's property, and in the following 
years many items were recovered, not only 
for the Royal Palace in Warsaw but also 
for the Lazienki Palace in the same city 
and for national collections in Cracow. One 
wing of the palace is the official residence of 
the President of the Republic. The Lazienki 
was built by the last king of Poland, 
Stanislaus Augustus, at the end of the 
eighteenth century, and it is for tourists 
one of the most interesting buildings of 
Warsaw. In the Wierzbowa stands the 
house occupied by the Emperor Napoleon 
during his stay in the city. There are various 
museums of great interest, including dd 
: (aresting Postal Museum in the building 
ues ШЕКТЕ, of Posts, Telegraphs 
0 1e сор) p" a large 
and Telephone. PN ma A 
pollection B Hier А йш and uniforms 
to the postal 015101 : "sociated with 
and many interesting E UI of 
the past and present PT The museum 
Poland and other count. 


only, but by а 
is officially open on эш р see it at 


cial arrangeme any day of the week 


spe nable time on 


any reaso 


will be granted to EL ofthe Wagons- 3 


| the interme 


tion throug ravel Office at 42-44, 


Lits/Cook T 


surmounted by the royal 
Wawel Hill. Cracow has al 


miles, with convenient trais mi 
the salt mines of Мейса; 
distant from Cracow. The dé 
of the mines are connec 
steps and there is à 
There are with 
the heart of the mines © 
with altars, statues 
out of the rock salt. 
‘Although Warsaw is L І 
should be allowed іп Crac гк 
spent іл Warsaw. Lwów ТТ 
away that it is likely 19 
tively few tourists 
same interest 45 
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Wine e situated 
and атеш рызы. There are many 
«кімнен ск. baroque апа 
[1 NE Rl the Muscovite 
af we the Resim occupation 
D LN f Napoleon's. Grande 
кн. the German. occupation of 
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ation. Intern- 
provide 
and 


detailed and up-to-date inform 
ally, the Polish State Railways 
comfortable and convenient services 
there are good air services between the 
chief cities, enabling the tourist with little 


time to see many parts of the country in a 


short holiday. 
Travellers by steamer to Poland land 
either at the port of the Free City of Danzig 


lin Polish, Gdańsk) or at the new Polish 


port nearby, 
any town 
reached in 


Б & beauti 
ES gs dating from. ay with many 
Uu е Middle А; 
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ES er informatio; 16 Рона 


1 15 not given 


Pte 


eu T 


90У‏ کا 


TEACHING 
Hotels.—In ай 
good hotels of 


the bedroo 
all the loge ж i m 
Advised to avoid the SNR Tourists are 
hotels as they sometimes té p с 
to be desired in the matter e Бі deal 
In the smaller places, unboil pee 
should not be drunk te ов аза 
ОНЫ k . An excellent natural 
water from springs near Warsaw 
Ostromecko, is obtainable everywhere and 
is cheap. Those who explore the country 
districts, especially those in former Russian 
1 oland, must be prepared for primitive hotel 
conditions, Each year there is an improve- 
ment, but it will probably be many years 
before the hotels in small towns and villages 
of eastern Poland offer anything like the 
same conditions of comfort and hygiene as 
are to be met with in similar places in such 
countries as Holland and Sweden. In any 
case, Poland is most decidedly a country 
where the tourist should make his arrange- 
ments through a reliable tourist agency. 
'These agencies by frequent inspection know 
the hotels suitable for the foreign visitor. 
Moreover, the number of good hotels 
available in most towns is not adequate 
and rooms are often difficult to obtain 
unless booked beforehand through a tourist 


agency. 


Entry into Poland.—A visa is necessary 
in order to visit Poland, but this is granted 
on request and payment of the consular fee. 
Tourist agencies will attend to this formality 
on behalf of their clients. On entering the 
country, travellers must declare all nd 
their possession, including traveller's 


in 
the frontier officers, and 


cheques, to 

obtin a certificate of the e. E 
various currencies. The d T 1 
rtificate at the frontier on leaving " 

Ком г amounts being 


i same or lowe 
n u^ is very important to note 


in Polish currency (zloty) 
of the amount 12 zloty 


per 
taken out. 
that the amoun 


must not exceed 


taken in. 


There is no thoroughly satisfaci 
for the study of the Polish 
English. The best is Ssy 
Polish Grammar; Julius G 
(London agents—Librairie Hà 
William Street, Strand, W.C.2]. ` 
study is highly to be recommende 
Polnische Grammatik їп 5) 
stellung; Verlag von Н. 
As books of words and phrases, t 
may be mentioned: EC 


anms 


2. Ту шю 
of Europe; idgwick [a 
б work of its kind. 

3.In German, Mi 
(Polnisch). Langensc™ 
handlung, - rg- 

Fora comparative study i 
and other ! 
Verglei 
Sprachen, A. 
useful. 
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Russian Church in its architecture and in its 
ritual has followed the eastern style and rite. 
As it has been in the religious life, so has it 
been in secular matters; the Russians followed 
a path of their own, with results quite different 
from western modes of thought and life. 

Then, there are differences due to the size 
of the country. Russia occupies one-sixth 
of the earth’s surface and contains 190 
dh reader of this different peoples. In this one country may 
| Sen reasons for going (or be seen—naturally in different parts—-rein- 
deg away), but the following are some deer and camels; mosses and stunted pine 
i which have prompted thous- trees in the north and palm trees in the 
a the last. few to undertake the south. The distances which may be travelled 

эз а journey to Russia іп а single train are very great: from Negor¢- 
loje? on the Polish frontier to Manchouli on 
ne o pe border is 4,720 miles; from 

Vegoréloje to Vladivostóck the distance is 
the world. There, every- even greater—6,348 miles. From Shepetóvka 
from the way of making another station on the Polish frontier, to 
of іре carriages, Лаа, where one may enter Iran, "the 
Ee hr one distance is 2,367 miles as compared with 

erences опе of the longest distances in Canada 

West. Forcenturies Montreal t : | 
У ) о Vancouver, 2,885 miles. АП 

the West, includ: the Russian j р 

Marshes. ig the Russian journeys mentioned are covered 
Even in regularly by trains over the entire distan, Я 
without change of carriage. In so large an 
Es ү Бе obvious that there is much to 
at is unfamiliar and, therefore, in*er- 


the conse- esting to the visitor from the West 


riis: B 
this side of All these differences and all the interest 
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i from a western ore the Russian Revolution of 91 7 
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events of that year, 1812. 
he railway line in question 
the line of eae 
nty mules 
advance and retreat. ous dA Me is 
West of Moscow, very пег: indecisive 
battlefield of Boródino, an in X 
battle which took place a few days 4 у, 
M ’s useless entry into the city í 
peces i f the battle, 
Moscow. On the night before ж. 
the priests іп the Russian camp ES а 
ing their holy icons in procession and chi "d 
ing their liturgies. At that moment in 19 
French camp, Napoleon was causing Ps 
troops to file past a large painting of his 
infant son, the King of Rome, just arrived 
from Paris. Some of his marshals, hearing 
the sounds from the Russian camp, carried 
on the breeze, and having all the superst ition 
of unbelievers, came to the Emperor and sai 1, 
" Would it not be well, Sire, to have prayers in 
ourarmy too?" According to the statements 
of some who were present, his reply was, 
“Moi-même, je suis la prière de mon armée" 
“I, myself, am the prayer of my army." 
It is not, however, chiefly of Napoleon’s 
advance but of his retreat that we think 
when travelling on the railway line between 
Warsaw and Moscow and contemplating 
those events of a century and a quarter ago, 
Smolénsk, the River Berézina, and the otha 
stations of that via dolorosa of the French 
The crossing of the 
» the most terrible 


event of the campaign. The French Army 


commemorate the 
It was seemly, for t 
follows very closely 


d on the bridge and 


8 men, women and 
waters, The story із 
the Comte 


the icy 
Memoirs of 


сащ , 5 
d ind accounts of the Campaign, The 
„WO soldiers mentio einric] i 

m 5 rich Heine 


4 құз au^ 


in Tchaikovsky’ 

ys Overt 
hundred thousand men made 
more than five hundred thousa: 


1812," s 
into Russia; 
nd perished, 


T, Жү 
qe iniri when every- 
ssible has been said of thi de 
of the Russi е charms 
; ussian forests and fields, it i 
rue that the chief interest in no E, 
central Russia lies in th Ad ang 
pem Е е towns: Moscow 
* ningrad, Kíev, Khárkov and othe 
MOSCO à : А 
р -- 
life “having been N d 
Nóvgórod, now E Gorki; b S 
à xm ; but Nóv- 
górod, а city in the north-west of Russia— 
a Ку, In 1613 а new dynasty, the 
vománofls, mounted the Russian throne 
and in the course of some three generations, 
threw up à very active and ambitious ruler 
in the person of Peter the Great, 1689-1725. 
He was determined to force western modes 
of life on his unwilling subjects, and, Moscow 
being isolated from the West by many hun- 
dreds of miles and the Prypeć Marshes, 
already mentioned, he founded in 1703 a 
new capital, St. Petersburg, in the wastes 
of the north, an emplacement, however, 
whence communication with the West was 
relatively easy. After the October Revolu- 
tion of 1917, the new Russian authoritics 
isferred the government back to Moscow. 
Petersburg, which had been 
ring the Great War 
was again renamed 
énin, became merely 
h an important one. 


trar 
After that, St. 
renamed Pétrograd du 
and which, in 1924, 
Léningrad in honour of L 
a provincial town althoug і 

Moscow and Léningrad.— Moscow is an 
and typically Russian. It 
that is very new in conse 


ence of the development of recent years, 


also 


qu 
many Ame 


original. Léningrad, on t 


gives the л ; 
ithough with some features of v E 
It js a city of long vistas an wii өре 
сез and there is а wonderful ed 
in the appearance O the pube Br 
, all of which were construc E 
pee а f architect 0 e 


The chie 


over à century. 


pis s 
i 
ae 


dral, both the work ¢ жен 
of the eighteenth century Rasta 
in а somewhat дее 
work may be seen ] 
the Smélny. M : m 
iwo other groups of е п 
tively a transiti mi ш 
among the former de la Mothe. 
Rinaldi, and among the za 
Stássov and Bashénov. Pw 
Alexander I (1801-1825) The s. 
Voroníkhin and Rossi created | 
‘regarded as parts of a gr 
The princi “ 
кіі а TI T 
overlooks the River 
likened to the Tower of 
its style of architect 
different. It contains 
where the Russian А 
the other where тапу 0 
Just outside the i 
where his body, embali 
ance just as in life, та) 
wears à i uniform ' 
of one order on his breast. 
Basil's Cathedral now à | 
Trétiakoff Gallery contain 
paintings. The Museum of 
is worthy of a visit by th 
ested in the Russian Ri 
the abortive 0 
Dekabrístii Revolt of D 
in Pugachév's Rebellion of ! 
. There are many 


country a " 
Russia, all the 
and other objects having e 
and merged in the 

risingly little was 
the Revolution. A 
kind, is the Ша 


private со 


n the 

еті of the 

their advice in 
ie and decoration 

tak very different. 
coloured tiles, we see 

L ut калды, granite and valu- 
of the country. 

- strike the tourist 
Ас the Underground stations, 
wxount of the severe winters, 
ch station, where tea, coffee 

is may be obtained. 

which is magnificently 
в of the Nevá and on 
uth of that river, most 
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, ап enormous collec- 
, the Spanish 


5 кеі s particu! 


393 


arly well represented. 
it is the Winter Palace, the town 
residence of the former Imperial Family. 
Very interesting, too, is the Fortress of 
SS. Peter and Paul, with its clammy dun 
geons. The Fortress contains not only 
dungeons, however; it is also the resting 
place of most of the emperors who are not 
buried in the Kremlin at Moscow. 
Visitors to Léningrad should on no 

omit to visit the town of Pushkin, a short dis- 
tance to the south. Before the Revolution this 
place was called Tsárskoye There are 
two palaces here, both very in their 
collections of articles and pictures, and one 
of them has a pathetic interest as having 
been the residence for many years of the 
last emperor, Nicholas II, and his family 
Visitors are shown the emperor’s study, the 
boy's nursery and the empress’s bedroom 
the walls of which are almost covered with 


Adjoining i 


" 19 d. 
Vl ud PES ea 


T 4547 P 


n Іі 


"ыы 


; palaces in the nej 
Mu 
Peterhof has fou tain ee pe 
those of Versailles and СШ ОШ ОШ ie 
the residence of the Emperor Acan 

dn carly summer the visitor to Léningrad 
will experience the joy of the light night 
when the buildings, gardens and the N 4 
аге bathed in the light of the (almost) zii 
night sun. On June 21 the sun sets at Lénin- 
erad at 9.22 p.m. and rises at 2.43 the next 
morning. Between these times a glorious 
white light prevails. 


‚Кї, —After Moscow and Léningrad, Kiev 
is certainly the most interesting city in 
Russia. The antiquarian will probably 


esteem it above either. The city dates from 
the ninth century and contains many old 
buildings. The Cathedral of St. Sophia was 
built by the Grand Prince Yarosláv in 
1037-49. It has fifteen domes. Many price- 
less mosaics and frescoes cover its walls. 
Ihe former Kíevo-Pechérskaya Monastery, 
now a museum, has catacombs and under- 
ground vaults. Kiev is now the capital of 
the Ukrainian Soviet Socialist Republic and 
it is the centre of Ukrainian culture and art. 
Kharkov is of little interest from the point 
of view of history, being a great modern 
city. It is the industrial centre of the 
Ukraine with large factories and industrial 
buildings. It may well be omitted from the 
tour of those whose interest is in the past, 
but the student of the latest developments 
of the Soviet Government may profitably 
«pend some days here. 
| {ЕР өзіні the reader should, perhaps, 
inst the famous trip on the 
brance of the Vólga 


be warned ада 
; " s 
Vélga. W ith remem) 0 Mie 
Boatmen's Song, this trip exercises 4 


т- 
tion on most travellers who ned wc 
taken it, but it is likely to prove о af 
i To a native of Moscow OF ae 
ably never seen a moun 
the Volga doubtless 
anyone who has 


ink. 

ho has prob | 
in his life, the hills along 
^ but to 


«сет very high, 


distant regions a 
of Odéssa, the chief 


Soviet Socialist 
designed and has à pec gg г: 
white stone stai uM 
to the upper parts ofthe tows 


medicinal mud baths, ж 
citizens from all parts of the 
it is not of great interest and | 
cases be omitted from t he i 
tourist unless his journeyines 
way; for instance, if he в © 
from Istanbul (Constantin 
to Istanbul on his exit from 
he will most conveni tr 
and may then spend € 
city. Russian ovto 
geries Maritimes) and 
tino) steamers connect С 
The Crimea.—The Cr 
all its own for English 
of its having been the | 
War—called by the Russians 
tópol War "—of the fifties ы 
Near Yálta is the battle 
scene of the charge of the 
and at Sevastópol (not 


specially in 
also visit the 

hood of Sevastópol Its capt 
fate of the city and 


the war. 
Chersonese, founded by 
the sixth century B.C. E. Bie 
are mosques and buildings O ™ 
containing 
Khans vata ira 
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both the Caucasus 
do well to travel by train to 
thence over : the Georgian 
Jatümi, 


city visiting 
Crimea will 
Ordzhónikídze, 
Military Road to Tbilisí, and so to I 
; steamer may be taken for Yálta in 


A side trip from Tbilisí to 


whence ste 
the Crimea. 
Eriváni and back may be included by those 


who wish to see Armenian life. If the 
traveller is not continuing to the Crimea 
he may return to Moscow, Kharkov or Kiev 
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Cases a special visa for Turkestan is granted 


On personal application, after the traveller 
has arrived in Moscow. Thus the wonders 
of Bokhára and Samarkand cannot at 
present be explored by the tourist and the 
author refrains from comment on them. 
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published in 1902. “ж. 
n all the cities of Ramla, 

in Moscow and 4 


find it worth while to vii 
Russian theatres are world 
ìf he does not understand 
enjoy the wonderfal 

Specially worthy of note is the 
Theatre Festival in Moscow im 


of September. Evening dress 
in Russia except at 


Journeys across Rusia. — 
be consulted by those 
Russia to the Far East or te 
words for such transit 
be out of place. The 
to the Far East is by any of 
to Berlin, thence via 
Zbąszyń (German-Polish 
Stołpce/Negoréloje 
Moscow, Danilov, Bui, 
Manchouli (Soviet- 
Harbin to Mukden. ны 
routes diverge: one 
moseki to Japan, another 
steamer to Shanghai, and а 
to Pekin and North Chim 
The Polish-Soviet frontier ін 
forty-eight hours en 
change of trains is e eight 
broad gauge. - p 


in cleven days from 


more days bring 
tion. The old route = 
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now inconvenien 
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) Russian passengers rush 
many of the a for making 


tea. The tea, needless to say, is not drunk 
with milk but with a slice of lemon, and it 
is usually served or taken in glasses, not in 


a avoid confusion of mind and intention, 
it is important that the tourist rightly under- 
stand the incidence of classes on the Russian 
railways, for these also are different from ours, 
The English newspapers and magazines seem 
to be under the impression that there are 
two classes, “soft” and “hard,” but the situa- 
tion is much more complicated; there are 
four and, moreover, except on short dis- 
tance trains and certain very slow trains 
which the foreign traveller is not likely to 
use, every passenger is provided with a 
sleeping berth at night, even in the lowest 
class. The sleeping berth fee is compulsory 
and the berth must be reserved in advance, 
otherwise, unless there happen to be berths 
vacant, which is not likely, the passenger 
will be excluded from the train. To come 
now to the classes: they are in diminishing 
order, from the highest to the lowest—. 
Sleeping Саг of Direct Communication rst 
Catego ; Sleeping Car of Direct Communi ca- 
tion 2nd Category ; Soft Class; Hard Class, 


Sleeping Cars of Direct Communication r«t 


ра › ех 1 com S 
the principal lines are also cupere 
wi not likely to be used 


mpart- 
gards comfort 
а is Communication 
P „аге consid 7 

Hard Class is hard den 
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day only, being then similar (wooden seats) 
to third class on most Continental lines 
at night a Proper mattress and bed linen 
Provided. In all classes the 
mfortably heated in 
summer and winter the 


count 


Carriages 
winter, and 
bed linen may be 
d on to be spotlessly clean. Not all 
run on all trains. On 
the Sle ping Cars of Direct Communication 
(both rst and 2nd Category) are lacking 
and on trains in remote parts of the country 
Hard 55 1 


tourist 


are 


some trains 


only provided. The larger 


information as to 
the provided on particular trains, 
full information being shown in the 
official Russian time-table in the Russian 
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“Michail Olga. The full 

and a daughter xm 
names follows :—H usbana : 
will then be as 10 ae Lydia 


Martin itch Stolypin; Jc 
com *stalypina ог {һе feminine 
termination "a"); son: Michail Martinovitch 

; daughter; Olga Martínovna Stoly- 
pina (again the feminine termination). The 
modern Russians have not introduced these 
habits; they existed in the old Russia— 
ехсері that in the former time there were 
words for Mr., Mrs. and Miss. 


Arranging a tour.—After what has been 
said, it will not surprise the reader to learn 
that the method of planning and booking a 
tour in Russia is different in important 
particulars from arranging one elsewhere, 
but it should be emphasised that it is 
only different, not more difficult. In fact, 
there is no country where the tourist may 
travel with less difficulty for himself than 
Russia. It is very important, however, 
that the intending visitor place himself in 
ee of a reliable tourist agency, for 

otherwise will he enter th 
Войне. е land of the 
4 E es are two essential conditions 
КЫ E^ inclusive tour, that is, including 
mmodation and sightseeing, must 


be booked f : 
in Russis. Er the whole period of the stay 


for, the latter 


persons booking for, or undertaki 
for, an inclusive tour. Xin a 


he writer refrai 


any num 
ber, as this Varies from time to time 
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às does the number of 
T : fo 
a tourist agency will MAS to be filled up, 
пен in addition to the n 
graphs submitted with th umber of 

the traveller should provj € application, 
three photograph provide himself with 
while in Russia. 
Р 5 5 М 

me the inconvenience an eee p uds 
urther photographs tak Pe having 
When the visa is a tho While on his tour. 
agency will be бе os Ше torosi 
in Moscow ШОШ y the authorities 
Theres A elegram at their expense. 
PR y then be obtained from the 
Soviet Consulate-General and there will be 
те s bier to the issue of tickets for the tour; 
"es wer ш the same day for 
modat bun b ke We 
г быт on eing o tainable. Once more, the 

{ er should be advised to apply early 
for the visa, as otherwise when his tour is 
planned and he is ready to start he will be 
waiting for his visa. 

Choosing the tour.—Either before or after 
the visa is authorised, the tourist must decide 
on the tour he will make, the routes by 
which he will travel to and from Russia, 
and the class of travel and grade of hotel 
accommodation. In an earlier part of this 
section the four classes of rail travel have 
been. described, and the reader should now 
be informed that, as a tourist, he will not 
in ordinary circumstances be able to travel 
in Sleeping Cars of Direct Communication 
end Category. It is only passengers travel- 
ling on business (see Appendix) and those 
making transit journeys through Russia to 
from the Far East or Iran who have 
choosing this class of travel. 
are available for the tourist in 
lass, tourist class and third 
e arrangements being as 


or 
the option of 
Three classes 
Russia; first clas: 
class, the respectiv 


: ce yst class.—Railway travel is in Sleep- 


> i mmunication Ist 

ing Cars of Direct Co о t 

Category excep me of the bs er 
tk ines Y ot run, 

ant lines where are bur. 

it is then in Soft ME od 

is in the best à 
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Class. Hotelac 
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Now, with regard to the © E 
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the large cities as, for 
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S another one, for ез o 

еу. Your tourist "7 қ 
with coupons from ui 
to the chosen 
for the route ; 
reserved sleeping-berths for 
and the necessary meals en 
ant-cars where M" 
and supplied at the on dep 
accommodation and " 
visited, three meals daily in. 
third classes, four |] 1 
afternoon tea) in the first. 
between stations or st ; 
vice versa on ў z 
place visited; conveyance, MA 
age of baggage up to 32 


person; and one sight: 


three ho 
visited, including conve) 
guide-interpreters and ad 
places visited. 4 
Fares and roules—The шен 
arrangements from April x | to 
15th are appro £ "n 
class, £1 155. 04. рег day tourist © 
{т per day ; 
months the fares are T€ 
cent. 
Tn addition to coupons for 


tour, you will require искен 
sleeping Саг tickets for the P 


2 


As m 
EUROPE ы 

i iti ), and 

e t at the time of writing (1937, P 

"back shoul oted that the fares in the 

ise ки ae the compulsory sleeping 

E berth supplements on the Russian Railways. 


ізі Class 2nd Class 3rd. Class 
b 


a (b) (c) 
£ (@) d (3752 d. T E a 
собо "оз о 6150 
ШП О 95-0 65 R^ 
T9550 915 O Еа 
1010 0 8 о о 510 0° 
ІІ 0 0, 815 0 615 o? 
ҮТ; O° S8 5 o 515 0 
2 SIPS 0 8 50 510 0 
Communication 1st Category on Russian Railways. 


| SLEEPING-CAR SUPPLEMENTS 


TT Tr accommodation is not available in 3rd class.) 
Ist Class 2nd Class 


s. d. Tos 

MS wi 4 ^ зады is 
“ " Ы . 6 тб б б 4 : 
| 8 с К 8 6 o 6 14 0 
: - У t ; 275 0 I 6 о 
қа” 2 ; ы 214 0 II9 0 
vil ü ade б 3 T 8 

* . 2 I2 9 тз о 


3 
2 7 0 1.7 0 


time necessary 
cities is appro 
but in the 


he Case of 


(no rst on train n Calais, 
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During the sum 


in 1938 and later years. Passengers left 


London at 7.30 and arrived at Stockholm 
at 15.30. After spending the night there, 
they departed at 9.00 the following morning 
and arrived at Moscow at 18.00. In the 
reverse direction, passengers left Moscow at 
7.00 and, after a change in Stockholm, 
arrived in London at 21.55 the same night. 
Геге was no through air connection to or 
from Léningrad; passengers could fly from 
London via Stockholm to Helsingfors, but 
Irom that point had to travel by train 
via Rajajoki/Biélo-Óstrov (Finnish-Soviet 
frontier) to Léningrad. Between London 
and Kiev it was possible to travel in the 
course of one day via Prague, with a change 
of 'plane in that city. ‘ 
There is one other way of travelling to 
and from Russia; by steamer. From April 
to November, or as long as the port of 
Léningrad is free from ice, steamers of the 
Russian Sovtorgflot Line leave London, 


U.S.S.R 


MOT TO SCALE 
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"t 
OR § 


moment of stepping on At 
a short period of initiation r. 
of Russian life. Д 
stewards are all "Y^ . 
Russian and is served in the 
The steamers are very © be 

of approximately 4,000 tons. Three 
are provided, » the | 
tour classes; namely: first, tourist y 

Information regarding other 
between England and Russia arras 
time to time can be obtained | 
principal tourist agencies. © 
ward sailings are also pro 
taking the steamer route, 
London back to London a 
and these range from ap 
first class, £27 tourist class, £16 

for a two weeks’ bie! pu е 
days in Léningrad uum 
first clas, (8: tourist las, 2 


M 
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Leadon back to 
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i w 
at cities such as pon B J 
usands 0 3 
DUE hr that such a silly canard 
is t 
Ue ever have gained credence. 


iece of advice 
goma E ты in remote 
i rhaps, desirable. a wad 
= ges the country, the traveller is : 
likely to find the comforts or aoin ; = 
life inferior to those of western Eur ad 
in one respect the Russian hotels leave s x 
thing to be desired. As already B ; 
the service is slow, and a tourist es 
breakfast with sightseeing to follow wil ж 
well advised to allow twice as long for his 
eating as he would in any other country, as 
otherwise he will probably have to cut his 
meal short in order to join the sightseeing 
drive. The three principal meals are called 
respectively breakfast, dinner (midday) and 
supper. Breakfast may be taken until about 
IO a.m., and is quite substantial; not quite 
as heavy as the traditional English break 
fast but much more of a meal than the 
Continental café complet. The midday dinner 
is usually taken rather late, at about 2 pm., 
after the sightseeing. It is a most ampk 
meal, more generous than the table 4/0) 
lunch at an average tourist hotel outside 
Russia. Tourists usually quickly fall into 
the Russian habit 
is available from about 8 p.m. until the 
early hours of the morning, and 


a very 
pleasant way of spending 


the evening js 
atre and to take 
The restaurants of the 
heir liveliest about mid- 


tourists are also served 


extra payment in the hotel, 
café, Gratuities 


theless are custo 


| Testaurant or 
are forbidden, but never. 
mary On a modest scale, 


Money... As the writer has alr 


Cady state 
all the normal Tequirements 0 dose 


А are he has 
Tist agency, Nevertheless, he 


uying Souvenirs, 
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postcards, posta 
mineral waters, 
additional sigh 


ge stamps, wines and spiri 
theatre tickets or ES 
tseeing. These m PS, 
depend on his inclinat needs will 
rede lons and the size of 
us purse. Не must, on no 9 
Russian currency—ro bl account, buy 
Pus sse y—roubles—until after his 
arrival in the country, as the i 

export of г Ty, as the import and 
i I Е of Russian currency is illegal and, if 
ounce : Р 
emisit ec y ү тап 2 is 
e dud en entry or placed to his credit 
ine ssian ank if he tries to take it out. 
A ery entry point from abroad, stations, 
airports and steamer quays; also in hotels 
sni Intourist offices, money-changing coun- 
ters are provided and it is at these places 
that the tourist Should exchange his foreign 
money for Russian. Only sufficient for day 
to day requirements should be changed on 
cach occasion, as once converted into roubles 
ihe money cannot be changed back into 
foreign currency. Traveller’s cheques аге 
convenient for those carrying large amounts; 
they are readily accepted at all Intourist 
offices. On entering the coüntry, the traveller 
must declare all the money he possesses, in 
whatever currency, also traveller's cheques 
and valuable articles such as watches, 
cameras, opera glasses, typewriters and 
jewellery to the frontier officers. He will 
receive a certificate and, on presenting this 
on his exit from Russia, he will be permitted 
to take the same articles out as well as the 
traveller's cheques, or any lesser 


money and ; е 
ег from his expenditure 


amount remaining ОУ! 
in the country. 


Clothing.—An important question is that 
of clothing. For the traveller to Re 
the summer, clothes similar to those he Ко 
wear in England at the same season 

e mentioned, however, 


suitable. It must be ! г | 
hat the climate of Léningrad is treacherous 
it amp and very unsettle 


It is often raw, 
often falls f 


Snow 

the second half of August ту otemabet an 
inclement. Curiously, E nek and more 
early October it is Бер де any Hime 
settled than 10 late Aug делу spring 


i su 
however, 4 cold wind may 


FOR 


the outfitter 
clothing he can find, 
thing. ter 
theatres, offices and 
vided with double windows 
with efficient heating appan 
with warm underclothing 
comfortable. On the other 
outer clothing, overcoats or 
taken to put on when 
interiors into the cold 
hands must be covered 


the ears against frostbite. 
in winter is a pair of goloshes. T 
be purchased on arrival in 1 
some neighbouring country sedi 
or Latvia, as a special kind 9 
manufactured in eastern E 
sides. After a little pract 
step in and out of t 
touching them wi 
they have à great 
sold in England. On entering 
or other building, one kicks off 
a porter places them dnd o 9 
and hands them back 
In conclusion, it may p 
safety of the 


the personal saf 
assured in Russia as in any ot! 


tion of the U 


^. 
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se i i hat to the west- 
frontiers from a line somew: dui 


ward of Bokhara and Termez to th 


m Uzbek Soviet Socialist Republic is ou 
the eastern border of the Turkmen Soviet 
ialist Republic. A 
The Talih Soviet Socialist Republic is à 

small republic in Central Asia. — 

The Kazakh Soviet Socialist Republic is a 
very large republic, extending from the 
north-eastern shore of the Caspian Sea 
across Siberia as far as Mongolia, which livs 
to the south-east of it. 

The Kirghiz Soviet Socialist Republic is a 
small republic south of the Kazakh Sovict 
Socialist Republic. 

Within these republics are included various 
autonomous regions and small republics. 

The capital of the Union, as also of the 
Russian Soviet Federative Socialist Republic, 
is Moscow. The highest state authority is 
the Supreme Soviet of the U.S.S.R. This 
consists of two chambers: the Soviet of the 
Union and the Soviet of Nationalities. The 

- Supreme Soviet at a joint sitting of both 
chambers elects its Presidium, consisting of 
a Chairman, eleven Vice-Chairmen, a Secre- 
tary, and twenty-four members. The Presi- 
С ate to the Supreme Sovict 

vities. The highest Exrcr. 


€ departments of th 
not called ministries e 
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Supreme Soviet. Th 
д e stat 1 
of a sickle and "e а 


a ] r against 
depicted in the rays of the. E AUTE 


rounded by ears of wheat with the inscription 
in the languages of the Union Republics: 

Workers of the World, Unite!" Above 
the emblem is a five-pointed star. The state 
flag is of red cloth with the sickle and ham- 
mer depicted in gold in the upper corner 
near the staff and above them a five-pointed 
red star bordered in gold. The relation of 
the width to the length is 1:2. 


Travel on business.—In this chapter on 
Russia, the reader who wishes to go to the 
U.S.S.R. for purposes of business will have 
found no guidance. It may be convenient 
here to offer this: his procedure as regards 
the visa will be quite different from that of 
the tourist bent on pleasure or study. In 
ihe first place, he must enter into negotia- 
tion with the competent State Commissariat 
or Trust in the U.S.S.R. (for all trade is in 
the hands of Government Departments or 
Trusts—there is no such thing as internal 
private manufacture or trading) or with the 
Russian State trading organisation in London 

Trade Delegation of the U.S.S.R., 51, 


Hatton Garden, London, E.C.r. If the Soviet 
transact business with 


departme 


Consul Gener 
2 ich 

ate D artment with whic 
безі са act. He should 


ture and route, 


go 
circumstar bye 
for trade purposes, and р 


tourist agency inclusive a 
the necessary r lud s He 

to and from the ACIES 

od he 15 


ces and 


(as well as 
car tickets t0 ° 
maximum peri 
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AM 


"Te 


USSR. The 
are that, no 
requiring the : 
coupons entitle him, һе E. 
cheaper to provide for his b 
tion in this way rat т. 
in the hotels. The 
be covered because once in the 
cannot purchase further йи 
at the same $ 
If he does not use all 
obtain a certificate to 
Intourist office in the UL 
is in 


i 
i 
Pee 


form for this | 
booklet—and, on his arrival back 
his tourist agency will refund te) 
the value of all completely 
service. Portions of days am 


The Russian 
the Russian language, t 
may be recommended: 
Forbes: First, See 


Russian Books; Cla 

These books by 
one of the greatest aut 
languages we have had 
subject in an unusual but 
: Russian © 


with the perfective 
full conjugations of P 
of the verb аге e and this 


Ene. 
I. 
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ТЕА! 


FE 


LECTRICITY IN THE HOME 


THE ELECTRIC LIGHT 


clean, healthy and current of electricity passes through the 
bie mesas of illuminating a filament and heats it so that it becomes 
ele has no equal. incandescent. As there is no free oxygen 
be turned іп a properly made bulb, the filament does 
of modern not suffer oxidation even at the high tempera- 
in halls, ture which it attains during normal working, 
an electric whilst the well chosen composition of the 
we. As the filament material and the presence of inactive 
in а lamp is completely gas in the bulb keep the evaporation of 


adopted for its um Glass support 
effective in use Filament 
1 Hooks 


te is and со Coled-col Fil 
Operating a ilament ilament 
Wy of insulated cables, (Enlarged) 


Fic, 1 


meta] fi 
rom EM Surface down to negligib] 
sy. stole 
Y coiling the filament wire 
coiling, the 


TIC power js 
lal means of 
economical] 
ough actually it 


transforming rather le 
255 


ent lamp is ап 
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than two per cent of its input i 
S rS E put into li 
of fil -—As many different kinds 
ament bulb are now manufactured, th 
көш. which determine the type which 
- ЫЕ for а particular room need 
decane ü : алуаны of the bulb 
be found i ins oM us s 
Company's Fei дс fa 3 eae e 
ап e entries on the 
clectricity meter information plates. In 
he mes supplied with power from the National 
ee the voltage is standardised at 230 
volts, 
d 
The power of the bulb is a matter on which 
to compromise. A light should be bright 
enough to permit working without eye strain 
and yet should not be so bright as to irritate 
by glare. The dimensions of a room, the 
kind of work to be carried on in it, the scheme 
of decoration, the type of lampshade in use 
and the quality of the proposed lamp all 
have an important bearing on the choice. 
As a rule, lamps with a consumption of 100 
watts should be considered to be the largest 
size suitable for domestic purposes. A room 


which is so long and narrow that a single 
really 


tions à 
upon them— to 
more powerful 
Deep, coloured shades an 
type give a soft, ws e 
‘mination but they was ebd 
amplis kinds. This waste NV 
need for extra pu a Bee ee 

f a particular vie 
E "light as a similar one of better quality 
g ox “ 


CE FO 


power consumed. In other | 
where the light is used 
bulb may be а геазо 
Electric light bulbs are 
or with pearl glass. 
terms of illuminating ре 
bulb is the more € 
should always be install 
do not shine directly into 
For instance, clear bu 
used with bowl sha 
some of the light 


teristic c 
char e eq bulb is E 
it gives illumination 
more closely to daylig 
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"n 


p 
OWER PLUG WITH 
NEON INDICATOR LAMP 


AK RY 
LOW VOLTAGE LAMPS 
A Bedside Lamp 

Transformer Lam 

Set of Decorative Lamps 
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THE ELECTRIC BELL 


Power supply for bells 
k: —А 
жюн iom the mains, is the mi a 
ү кы of working а bell system a 
5% | 9 no attention whatever when оп 
аз been properly fixed. Bell trant 


Armature 


Soft lron 
Armature 


Hammer 
Gong ` 


Electromagnet 


costs are negligible. Accumulators 
ates can give very good results 
ew times each year. 
stilled water added 


running 
with thick pl 
if charged regularly a fi 
[hey need to have di: 
occasionally to make up for loss by evapora- 
tion. In circuits which are in constant use, 
accumulators are more reliable than primary 
cells. Wet Leclanché cells are popular for 
ms because worn-out parts can be 
id independently o 
zinc rods i are consum 
solution ё 
after long use. 
in a house because they are 
being easy 
replaceable 


How 
1 consists 0 n 
ted soft iron arma 


and a gong: 


be 
moun 
ї upter 


= 


SE! 


through 


its core. 


point where the 
the armature er 


circuit is broken, the elect 
to attract the armature, so this 
to its normal position. Contact 
screw and the armature spring 
re-establishes the circuit, and so 
moves forward to make à 
This cycle of events repeats 3 
Indicators.—l1n a circuit with. 
indicators, for every press Y 
simple straight 1 
mounted pendulum to which ай! 
plate is fixed. Near one pole of th 
magnet at à point on the k 


THICK PLATE 
ACCUMULATOR | 


INDICATOR 
MECHANISM 


T 


CIRCUIT WITH S| 
CONTROLLING 


BELL CIRCUIT WITH INDICATORS 


Tug ELECTRIC Bui 
зола vina 
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As an electric 
of material through PE every piece 
wire and connecting link 5 ы е 
оррапсе b an electrical 
ides ecomes warmer when in 
As this heating effect is uneconomi = 
inconvenient i : кус" 

us n many kinds of electrical 

x ratus, steps are taken to keep it down 
|" minimum by wise design and careful 

А components. Cables or links which 
М-ы. merely to convey the current 

smallest possible loss of energy 
usually made of copper, as this metal 

1» little resistance to the passage of the 

urent, The use of copper wire is not a 

‘plete safeguard against unwanted heat- 

effects however, for a heavy current 
ising through a fine strand of this metal 
will cause it to become incandescent and 

n lo melt, The thickness of conductors 

hosen to suit the load which has to be 

carried, For instance, an electric fire is 

ways wired with stouter flex than an 
ordinary filament lamp. 

Heating. elements.—Most common metals 
melt or oxidise when kept for long periods 
ıı the normal working temperature of an 
ordinary electric fire, but it has been found 
that an alloy of nickel and chromium can 
withstand a stress of this kind very well 
indeed. Moreover, the alloy offers greater 
resistance to the passage of electricity than 
does copper or brass, and so there 1s П0 
need to make heating coils from fragile 
wire of very thin gauge. The shape an 
f nickel-chromium heating 
ding to the design and 
atus, but their function 
become hot under the 
ectric current flowing 


arrangement 0 
elements vary accor 
of the appar 
in every case is to 
influence of the el 
through them. 

Insulation.— b 
mon insulating m als as rubber, 
silk and paper 


pur pose 


such com- 
cotton, 


wax, А Ө 
covering for nickel-chre™pustible Ee 

«e they are 4 со p 
м ч thcse substances are unsuit 


rcason, 


ater cores and for insulating 
a 


same 
able for he 
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DOMESTIC ELECTRIC HEATERS | 


ET 


the wires and cables from | 
hot appliance. Most 5 
insulated with either fire clay 
these materials are clay 
heat. Mica is a 
what similar to celluloid in apes 
i. a tendency to sp рх. 
after the manner rig D 
flexible and of slate. It 
whilst its i xen 
order. uo 45 L 
and heaters and for mak 
of all Kind ME 
and cannot withstand mec 
b used in slab or rod f 
ions for heat 
for Жуз. 5 t 
Open heaters—In electric | 
many makes of hot p жез 
nickel-chromium wire 


Eco 
Заг = 


is wrapped on à plate 
supported in a vertical 


in order to minimise the f 


taken from the class of aj 
electric current is requ 
surface. 
Nickel-chromium 
strips of mica is sandwic 
sheets of the same m 
to the met 
and an iron block. 
heater element make со 


tion, and so a US 
face backed by are 
of a hot iron block 
work. ~~ 


E J "| . 
TOASTER ELEMENT 


еі 


HEATER 


CURLING TONGS Xe 


\ 
SOLDERING BIT 
ELECTRIC HEATERS 
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ELECTRIC WATER HEA M 


Dampness and electrici 
spell danger, because AC и 
conductor of electricity and may реті А 
ала to pass along an undesirable path 
For this reason electric water heaters are 
made with particularly reliable insulation 
between the wet surfaces and the current 
searing cables and elements. In addition 
his insulation is carefully shielded so that 
‘here is little chance of splashing or accident 
causing it to become damp. As an extra 
precaution, the metallic parts of the appliance 
vhich are in direct contact with the water 
ire often connected to earth by а wire 


which is entirely separate from the electrical > 


circuit, so that in the unlikely event of a 
defect in insulation arising, any leakage of 
current. to earth will take place through 
‘he wire and not through a person handling 
‘he apparatus. The result of all this care 
in design is that, although the electrical 
working parts and the water container are 
in very intimate contact, there is practically 


no chance of interaction between them, 


other than the simple transference of heat. - 


Heating elements.—The elements used in 
water heaters, though similar in design, are 
in construction as 
those of similar rating intended for action 
in the open air, because the presence of 
water near the heater has the useful effect 
rking temperature down 
y low level. 
antly passing away from 


tion through the 
conducti d liquid 


and by conv 
heating elements 
stresses to W п 
jected and an electric water ere = x 
i dry condition, а> 
ver be worked in a. a 
uh circumstances disastrous overheating 
will quickly occur. (5 ЕСІ. 
iances the comp С 
to the ou 
unit is fixed by mea Ae ae 


side surface O 


enjoy considerable А 
metallic walls me А 


IMMERSION 
HEATER 


ELECTRIC PAN 


ELECTRIC URN 
ELECTRIC WATER HEATERS 
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MOTOR DRIVEN ELECTRICAL 


Many electrically operated devices in th 
поте are intended to produce mechani al 
novement of some kind, and to achieve thi 
4 ure fitted with electric motors, Electric 
nolors are machines which change energy sup- 
lint he form of electric current into Оу 
nt, û nd they do this through the agency of 
uclism, There are many different kinds of 
ır ond several of these find a place in the 
| . Electric clocks, meters, refrigerators 
i washers have their own special typestosuit 
pna ticular class of work which is to be done, 
1 most of the other popular motor driven 
»it/ivances make use of one common design. 
|} al the motor does.—In every case, the 
tric motor used for domestic purposes pro- 


! 


: rotary motion of a shaft or spindle, but. 


motion is not always applied in the same 
. On the motor shaft in a vacuum cleaner, 
tilating fan or hair drier there is a set 
blades which agitate the air directly and 
reby cause suction or a draught. Clock 
nd gramophone motors аге simply geared 
o give the required steady rotation, but 
vashers, sewing machines, whisks and the 
ke incorporate mechanisms which suitably 
inal rotation of the motor shaft. 
rhe structure of the motor.—Electric motors 
of the type most commonly used for domestic 
sist of the following parts:— 
ture. This is a slotted iron core 
lates insulated from 


1 
nodify the orig 


purposes con 
т. An arma 
ade up of man thin p ‹ 
ii other by d layer of shellac varnish. 
Coils of insulated wire fit snugly in the slots. 
The whole айды is fixed firmly in position 
о е motor shaft. 3 
і A commulator. This is а group of pes 
р ars arranged in cylindrical form by 
mature пе 
The bars, or segments, 
that whilst closely pack 
ated from 
er, The whole 


they are insul 
> th 
from each 0 i 
ced rigid unit. 
ре ed to the com- 


forms-a strong 1157 
„f the armature coils are solder ee Hs 
tator segments according 


scheme. 


copper b 
the 
the shaft. 
in mica so 


mu 
wiring 


3p 4 қ ^ 2% 4 
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г 2 


3. A set of 
iron unit, od rer 
jections which carry F 


tunnel, t ь Th 
i re 
4. Two brushes. adi 
carbon mounted in insulated s 
backed by light | 
firmly on the "a 
diametrically poeta - “Жа 
Action of the motor.—The € А 
mains goes through the wit 2434 
magnets and also through the 
armature via the brushes and e 
segments. Under the inf н 
each projection on the 
becomes an electromagnet, à 
projecting piece of core on 
ture. These magnetised 
poles. There are two 
being the result of a ci 
magnetising coil in one 
other the consequence 
їп the opposite sense. 
poles repel each other 
attract. Owing to the d 
each field magnet 
to one section of the 
the other. Tt conseque 
attracts the other, the t 
If the polarity of the 
did not alter, the arma? 
swing round until a fied 
the dissimilar poles on 1 
near together. The E 
however, is po 
sections changes 85 the 
one pair of commu 
Moreover, the Бгз 
armature pole Ге 
under the influen 
reverses and 50 
away under the 
cyclic ; 
armature of 


a 


ү, 
Ne 


ж 


ARMATURE 


Laminated Core 


MOTOR ASSEMBLY FIELD MAGNET UNIT 


Tug ELECTRIC Moron 


417 


ELECTRIC 
WASHER 


Motor for 
driving а 
brushes in base Mj 


ELECTRIC 
FLOOR 
POLISHER 


ELECTRIC ^ 


ELECTRIC SEWING MACHINE 
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Bag for 
filtering | 
s/ dusty air 


, Air escaping 
from dust bag 


ANE. 


ELE 
CTRIC VACUUM CLEANE 
RS 
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Air and Dust 
7 from Nozzi 
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THE ELECTRIC 


The i с 
t Mesi is a refrigera- 
A certain anani of E M 
refrigerator is made to E the 
ТТ. pass through a series 
intense coolin қ a way Шабдан 
а gi Me Ee c dioxide is 
ammonia or m ide dh сс 
satisfactory results The e are able to give 
e AA ts. e gas which works 
the re rigerator is completely enclosed in 
ihree main pieces of apparatus which are 
mounted unobtrusively in convenient parts 
of the cabinet. 

The compressor.—The electric motor of 
ihe refrigerator is coupled to a simple 
compressing pump which consists of a 
cylinder, two valves and a, piston. As the 
motor revolves, the pump takes in gas at 
low pressure from the evaporator or cooling 
section through one of the valves. After 
being compressed, the gas is allowed to pass 
through the second valve into the condenser. 
The work done by the.compressor is there- 
fore two-fold:—Firstly, it creates a state of 
in the evaporator OF cooler 
from which it draws a supply of gas, and 
secondly it creates a state of high pressure 
in the condenser by pumping compresse 
gas into it. 

The condenser.—This i 
(ube which is kept cool 


blown across it by а fan on t 
The action which takes place m the condenser 


depends on two simple scientific facts which 
to be clearly understood: 


low pressure 


s a long finned metal 
by a draught of air 
n the motor shaft. 


need 


tyres.) The ae the high pressure gas 


ssent case 15 € : z 
dur ndenser from the compresso 


temper 
than normal 
usually sold in 


high pressure in а 
used for the sale of 
What happens 
refrigerator can 
pressed gas en 
warmer than its 
loses heat which m 

external air ў 


liquefies. 
the end of the con 
or cooling section of 

The evaporator. 
constantly drawing 
it is clear that the 
the apparatus must d 
the condenser is then 
in which it is fairly 
more scientific 


quickly when subj 


when highly comp 
2. All liquids 


condenser 
relieved from 
quickly, al 


tube walls. In 
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Door 
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Co mmc 5 anc Ыы 
on clock and w Use springs 
E ratche 
ог weights and balance wheels оғ туба ез 
I 


as driving ғ 
popu MER control agents, but the 
гре € есігі clock is driven by 
a controlled electric motor Ho 
Synchronous motors. 


e z - 5 
n me electric motors 


at a rate ie 
amanpt at vok VALE es. with the 
them, but others run at ме сорла 
which is determined bs th ge. — 
the motor and the char T structure 66 
supply current. Mac arcere OS 
. Machines w 
one speed only олов ПЫ 
dr y are called synchrone 

motors. The synchronous motors es 
clocks cam be opera i ; rs in electric 
supply alterna AA م‎ y on mE 
controlled freque су eee еа 
frequency. In order to understand 

these terms it is necessary to know that 
alternating current changes its direction of 
flow many times per second, and that these 
changes may be accurately timed or may 
vary in an irregular uncertain manner 
according to the circumstances ruling at the 
generating station. A mains supply which 
is suitable for running electric clocks always 
varies its flow at an accurately timed rate 
or frequency. All mains connected in 
National Grid circuits have the one definite 
frequency of 50 cycles per second, and as 
these circuits are rapidly extending their 
service areas electric clocks are becoming 
very popular. All National Grid generators 
are controlled by frequency regulators which 
keep Greenwich time. 
An electric clock contains no controlling 
mechanism comparable with the balance 
wheel or pendulum of an ordinary clock, 
because its speed is determined by the 
regulator at the generating station through 


: v and 
the medium of the current frequency an 
ot ained device. Clocks 


any self-cont қ 
MU med by a distant mechanism 
of this sort are called slave clocks, and are 
really nothing more tha 
the central timing apparatus. 
clock has no adjusting device 
because there is no speed contr 
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Three deg АО THE ELECTRICITY METER | 
mss enter into an electrica] and is connected directly 
I. The Ys 
dn ee actually flowing through A is rpose | 
р ага us Which is using the electricit a P: wd. 4 | 
^ ihe pressure which is being redi The aoi m n 
e 


to or ce that current through the circuit 
3. The length of time during which the 


current is flowing. 


Electric: AA . 
E km а. ue 2 volis; 
tained by multiplying t ET 
d amperes. is 222220000 
ирегез, 15 measured in watts. The 
OE Sr ch ше been expended 
g an electrical appliance is decided 
v multiplying the watts being used by the 
‘th of time during which the power has 
п on. A thousand watts form a unit of 
ver called а kilowatt, and a kilowatt 
ended for an hour constitutes a unit of 
uy called a kilowatt hour. The kilowatt 
the unit of electrical energy used 
measuring the consumption of domestic 
tallations. The words kilowatt hour are 
ften shortened to K.W.H. 
\s the electricity meter in a house is 
cquired to measure К.М.Н. units, it con- 
apparatus which registers the three 
time, pressure and current. The 
rument is actually a special kind of 
motor coupled to a set of dials 
wh a clockwork type of gearbox. The 
of the motor is influenced by the 
of the supply mains and the current 
to meet the requirements of the 
liances in use. The length of 
during which power is being used has 
іс influence on the meter record as 
lials change continuously and register 
The mechanism of the 
is geared so that the 
heators register kilowatt hours directly. 
fruction of the meter.—1 here are Ww. 
n parts in an ordinary electricity meter 
Ры ciromagnats, 87400 Ti a per- 
"n a dial gearbox. Р 
теті magnel ms above the rotor 15 
The electromag very fine wire 
and with many turns of very 


› 


hold apy 
а 


movement. 
ctricity meter 


n 


two 


first and is below the м. 
Consists of а few turns only ы 
wire through which passes the cur 
in the house circuits. When 
appliances in the house are im 
electromagnet is not ж, 
The rotor of the meter is à 
plate mounted боса ы 
rests іп bearing at its 
ends. The rotor is free oH 
poles of the permanent meter mag 
tween the two electromagnets, 
is transmitted to the dial ge 
worm gear cut on the rotor 
electricity meter has six dials why x 
thousands, hundreds, tens, uni 
hundredths of kilowatt hours n 
How the meter works.—When mo 
is flowing through the meter to s 
house, the rotor is under t 
the upper electromagnet and the 
magnet only. Under these ea 
rotor movement occurs, Wie 
does flow, the lower electro 
into action and the two 
together exert à magnetic 
generates currents in the disc it 
which consequently set the rotor in m 
The magnitude of this magnetic 
determines the speed of rotation 
rotor, and it depends on the % 
the supply, operating through thi 
electromagnet, and the current 
the house circuits, 0| 
lower one. Therefore the 
is proportional to the 
The permanent meter ot acts: 
prake on the rotating Mi 
it currents which oppose motion. 


WA 


presence of the 1 


that the rotor disc ге 
particular speed in 


Warm for driving 
dioi еее 


re windings 
we Per electromagnet 


Permanent Magnet —— 


Rotor Disc 


Thick wire windings 
en lower electromagnet 


Permanent 
Magnet 


To Mains 
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The fundam 


phone s n a tele- 


p € to underst 
rs LM of the equipment of a oes 
Phone centre is concern i 
ed with ease of 


control, 


clarity of 
dist J speech, 


é effectiy 
ance work, r ive long 


apid i : 
scribers and the like, did m д sub- 
problem of electrical transmissi e simple 

А complete е mission of speech. 
two similar Ma circuit consists of 
lines through one б Bai рано land- 
taton а : more exchanges, Each 
bell and. some End of jui E E 

: £ of switch. The person 
using the telephone speaks into the trans- 
B n receiver, is attracted 

: receive a call by the 
bell, and calls the attention of the exchange 
operator by means of the switch when he 
desires to communicate with some other 
person. In the case of an automatic tele- 
phone, the switch is of a special rotary type 
which is coupled to a selecting mechanism at 
the exchange. Operating the switch in accord- 
ance with the official instructions effects 
connection with the desired distant station 
without the intervention of an operator. 

Bells, switches and landlines are used in 
electrical contrivances, but trans- 
mitters and receivers are characteristic 
features of telephonic apparatus. 

The telephone transmitter.—In its popular 
form, this instrument consists of a case 
containing a light metal diaphragm and a 
box fitted with two little discs of carbon and 
partly filled with carbon granules. One carbon 
dise is in the base of the granule box and 
ated freely above it so that 
delectrically through the 
t between them. 


many 


the other is mour 
the two are connecte 

é os which res 
carbon granules whic | Tes : 
Ihe movable carbon disc 1s attached e 
metal diaphragm. The pos a pe 

“с ination is strictly limite i 

the combin tic УО Г neci 
phragm 15 supported by 


edge. 
rhe 
of a person who spec 


disturb the diaphragm, 


i е ; produced by the voice 
= пот пеаг ће transmitter 


thereby сотрг essing 


T 
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E 


or releasing the 


discs. An 
flows through the 


cune шшш om te 
rrent flowing t 
momentarily Aes the 
ance to the passage of the 
by the intimate contact 
In this way, each charaet - 
words impresses itself 
flowing through the 
The telephone receiver. — 
makes use of the current 
modulated by the transmitter 
sounds which are similar te 
originally influenced the 
phragm. There are three main 
receiver. A permanent 
suitable case carries two 
wound with many turns of 
The magnet poles are close te 
diaphragm which is clamped 
periphery. The receiver is 
so that the transmitter 
through both the coils on the 
When the receiver is not in 
manent magnet exerts a steady 
iron diaphragm which is close t 
passing HA Ae pe 
the strength of the magnet 
or decreases the pull. Therefore, 
the receiver into =: the 
transmitter current causes 
magnet to vary its pull on the 
phragm in : manner | 
exactly to the impressions 
7. voice on the transmitter 
The iron bra 
wards and 10 
е varying pull of the magnet 
үз Mere near it, exactly 
which operated the 
way the original 


under the 


Pole pieces 
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Cons ў 

s MR ы ix b due gramophone,— 
common to both ee components is 
electric gra . 1.0 Set and thie 
build the two fastremmeste Ка] to 
or else to adapt the ашы эре cabinet 
the radio f S Portion oe 

| or gramophone purposes by mean 
of à change-over switch. The combinati à 
of the two instruments is not in an emm 
essential and an electric аа ae 
have its own amplifier and speaker and 
thereby be complete in itself, 

An electric gramophone consists of an 
ck ctric motor, a record-carrying turntable 
а pick-up unit, an amplifier and a loud 
speaker. The mechanical parts of the instru- 
ment, which include the motor, turntable 
and pick-up, are built up on a baseboard, but 
the amplifier and speaker are often housed 
quite separately. 

Some gramophone motors are of the syn- 
chronous type, as used in electric clocks, but 
others are capable of operating at various 
speeds. The first kind has the advantage of 
being perfectly timed, but the second is 
adaptable to mains which supply alternating 
or direct current, and to controlled or uncon- 
trolled frequency. Non-synchronous motors 
are adjusted to'the correct number of 
revolutions per minute by means of а mec- 


hanical governor of the usual gramophone 


type. un M 
Ihe pick-up unit 1s mounted on а swivelling 
arm so that its needle can traverse the spiral 
a record on the turntable. 

tric gramophone works.—The 
one record has а 
a miniature 


groove of 
How the elec 
on a gramoph 


алады e 
^ ave form, like 


remarkable W 
road with many 4 


he irregularitie { 
ә“ cut by a fine tool which we 2 
əş іп the reco ; 

bv tbe sound waves in th p 


s AE 
acteristic of the series 
zach characteris | a 
ч м therefore а mechanical counterp 
- ve. 
the record groo m 
As the pick-up needle mak 


i side 
the tortuous track it wags from 


ts way along 
to side, 
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The pick- Е, 
placed so pais e а ой 
of the permanent his d 
the coil is shown 
encircling the тыл md 
the magnetic field in the 
the coil is ey 
unaffected by it. Mo Р 
ture cause variati in us 

e coil. Thus a 
magnetic link, | 
the record groove are 
electric current generated 


coil. This current is carri 1 


ins 


operating in the | 
current is used to release a simi 
stronger current from the pow. 
apparatus. This strong nt 
to the loud speaker where the 
formation takes place. 

The loud speaker consists { 


‘magnet placed so that it may. 


effectively a coil of wire 
apex of a parchment cone. Ake 
conical diaphragm are mountes 
may vibrate freely. The сит 
amplifier passes through the : 
The magnet attracts the coil ir 
accordance ма the varying СШ 
through it, and 50 а vibrat 
each ch i of the c 
own contribution to wi 
diaphragm 
the air, d so the 50 
occurred іп 
reproduced. 


ELECTRIC 
li^ T 2 GRAMOPHONE 
Хх MECHANISM 
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RADIO 


netic radiation can 
from one point to 
d links 
ware: | adcasting is a system 
Шақ ЖО 2- of general interest are 
through the adi e LE 
many wavs y 2 Wireless waves. In 
nm ways the wireless is similar to the 
үнөн бе с С tor both make use of 
ne: g and receiving stations and 
о tain from an external source the energy 
іссеззагу for carrying on their work. 

The radio transmitting station.—The wire- 
ess waves radiated from a broadcasting 
talion are the resultant of two factors, 
comparable in character to a letter and to 
the messenger who delivers it. The message 
clement in the radiation is provided through 
‘he action of a transmitter or microphone, 
out the waves which carry the message аге 

tablished by powerful electric currents 
from the station’s generators. 

Ihe microphone in the radio studio inter- 
prets sound in terms of a varying electric 
current, just as a telephone transmitter 
loes. This electrical equivalent of the sound, 
ıs the microphone current may be called, 

amplified by apparatus in the studio 

introl rooms and passed on to the trans- 
mitter by telephone lines. The studio build- 
ings and the transmitter may be many 
miles apart, but the distance causes no 
nconvenience as effective telephonic com- 
munication is established between the two 


departments. 


] 


Ihe apparatus at the transmitting station 
is used to generate à powerful alte a 
current of high frequency in a circuit Mos 
includes an aerial, Asa result of this curren 
ı constant succession of wireless waves В 
| all directions from the aerial, 


broadcast in d in all directions from 


ust as light is radiate | s 
the hot filament of an electric Jamp. 


ial even 
transmitting current acts on a pue 
ı the studio is silent, but the 
stances consists of a steady 
i nly, and so a rec®v- 


wher s 
in those circun 
series of uniform waves о 
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ing set in the деш 
sounds asa result. This n 
sion is called the carrier wane a 
18 that of же. 
Еасһ radio MEE boy. Ее. 
length, to which its carri 
conform moni et 
Sending out wirel шщ 
to а particular І йаг 
shining a light of a p ' 
hen a programme is 
the microphone с => 
applied to the steady таты. 
in the transmitter's n; 
that it modulates it. As thed 
carrier wave is determined by 
rent, the modulation of the 0 
tothe other. The carrier wave й 
sort of radio equivalent of the 
sounds. It is this modulate 


which reach it and lead 
in the form of a weak 
‘nating current. Tuning ; 
receiver selects the cu 
transmitter and directs i 
section of the i 1 
The weak current from t 
bears the high frequency 
the transmitting appa [ 
tions which were established: 
phone. The influence of the mk 
carefully preserved throughoy 
of changes which take 
the high freen l 


before and 
expensive CO nmere 
ate many Tenne 

ease of control an 


The televisi ; = 
transmitted, a pitt o hen being 
as a whol , UI€ Or scene is not treated 
im 10le but is scanned by а ray whi 
covers only a very small area of ae 
at an arti » 2 of the subject 
ee a pM time. This ray, which 
across 1 Же d per collector, moves 
Which, is being tele an image of the scene 
x § televised, and it sets up in 
g: - xternal circuit a current which varies 
cte wie өші але of He on ае 
the rey. АН 2 er e influence of 
the picture the ray s M ке. d mes 
and starts ani Be SEE MOM quickly 
bisa Seat a ) ıer line just a little below 

st. yen it has scanned the whole 
"cture by moving in lines in this way, the 
ray returns to the starting point and the 
process recommences. The speed at which 
the scanning ray works is amazing, for it 
takes two hundred or more lines to make а 
picture and yet the ray does twenty or 
more pictures per second! 

Ihe wireless waves carrying television 
are modulated by the current from the 
canner, so that the broadcast variations 
ire equivalent to the light and shade in the 
original picture. Besides the modulation, 
wo other sets of impulses are impressed 
the television carrier wave. One of these 
icates the time of starting a new line 
in the transmission and the other marks each 

winning of a picture. 

The television receiver—The apparatus 
used to interpret television signals is built 
a number of separate units. First 
which takes electric 


on 


up in 
there is the power pack 
nower from the mains and prepares it for 
the use of the other parts of the receiver. 
І the set which deals with 
f the sound amplifier and the 
vision amplifier sends 
modulated current to both the Peri 
i and the double lime base. bsc 
amplifier makes e incom m ie 
from the aerial, the cathode ray күт 
| the pictures and the sou i E 
duces ; у 
prepares the new line an 


е portion of 
ound consists 0 
loud speaker. The 


use of th 
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impulses in the 
to ~~ picture-formi 
is a large con 
long neck at the 
the cone is covered og. 
coating of speci 
fluoresce when the t 
tube is sup | 
so that the chemical | 
either directly or thr 
is upon this sereen 
are formed. 
A ray emitter, ог а 
neck of the tube 
electrically heated 
rays are shot fo | 
to a very small spot о 
electrical devices fitt 
itself. The spot on th 
The three elements 
cast are applied to thi 
modulation of the Р 
sents the light and 
picture, acts 4 
electrode called the m 
the cathode. Its effect 
of the ray exactly in 
changes in the incomir 
The modulator make 
the spot on the screen ¥ 
distribute the influence | 
whole screen and thus 
the original scene. This 
taken by two sets of 
tube neck which apply 
in the double time bas 
by the timing signals 
transmission. One pair 
ray steadily across the $ 
it swing back quickly, 
moves it down steadily 
quick return. As this 
similar to the 0 l 
ray builds up ue imp 
shade in correc 
thereby reproduces 
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THE GAS WATER HEATER | 
{тот the cold supply and heats it to the 
required temperature in the course of its 
e to the outlet nozzle. To achieve this 
result of course a high consumption burner 
has to be used, but this does not imply 
extravagance as the gas is automatically 
turned on only during the period that the 
water is flowing. In a well-designed appliance 
a high percentage of the heat evolved is 
imparted to the water. Such instantaneous 
heaters, as they are called, are obtainable 
in various sizes to supply one or more outlet 
spouts. е 

Construction of the instantaneous walei 
heater.—The appliance illustrated is entirely 
self-contained. It draws its supplies directly 
from the gas and cold water mains and 
the common household delivers a steady flow at any desired tempera 
Hot water accumulates ture ranging from cold to boiling. 

A water heating chamber, surrounded | 
a sectionalised finned type heat exchans 
is mounted centrally in the head of a с 
drical combustion chamber which contain 
a multi-jet burner near its base, Tl, 
components are enclosed within а vitreo 
enamelled shell. The top cover of tly 
or deflects the combustion product 

ey escape from the cylinder so that 


discolouration of walls and ceiling 
occur, И 


hn 


may not 


There are two 
gas cocks 3 
heater and these are н, 
E tap 
must 
turned on before the larger one cx =н " 1 


free to move. An 


the apparatus con 
of the usual 


design 
ernor, a ` 


gas valve 
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oduced by courtesy of 


m and a temperature selector. These 
‘ents form a group below the main gas 


[wo up pipe 
in the base to the he 
vlinder head and a single down pipe 


ism 


jut 


at the cy 


ht be kept 
ways 


h 


ar 
aler и 
егу 


s carry the flow from the 
ating chamber 


to the spout or nozzle. In 
lindrical combustion cham- 
at an even temperature 
e coiled around it. 

orks.—When the appliance 
e but is not actually work- 


Messrs. Ascot Gas Water Heaters, Ltd. 
INSTANTANEOUS GAS WATER HEATER 


no gas " 
burner кез. to the 
by the mu hed à 
On the hot tap са 
с valve opens міц 
admits gas to t г 
where it hei. --. 
ргезепсе of — 3 
А е рім 
Water Passes through 
channels of the lower 
and thence to the 
chamber from which ik 
as a hot stream at the 
The diagram терезе 
apparatus with the 
ture selector set in tbe 
Boiling. Thus regulated, | 
cold stream from the 
passes through the 
volume governor and 
divides into two, The 
portion goes through the 
shown on the right to the 
of the heating chamber 
its entry is controlled by 
ball float valve, housed ia the” 
inner chamber of the contalatt: 
The smaller stream whith | 
passes through the 
pipe line represented оа the 
left is made to operate the gute 
valve. When the water іа tbe 
heating chamber boils, if в 
raised by steam pressure to 
the level of the side outlet through whach 
it flows to the down pipe and spout. As the 
level in the heating chamber lowers, the ball 
float drops and allows fresh water to enter 


and replace that whic J 

In this way a continuous, unlimited sapply 
of heated water is provided, х 

being attained without regulating Ве Mf 

i t > 

supply or the inlet temperature 0 

The temperature selector fitted to the 


appliance has three positions Bowling. 


Up Pipes 


1 ill |10 Main Gas Burners 
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Gas Inlet 
Hot Tap 


Rubber Diaphragm 
Water Governor 
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and Warm. 


5 the wat 
tureof the output we 41525 
сап be controlled di паа 

The automati "E ар. 
Nes 2 16 gas valve and the water 

sovernor.—The first of these inter- 

"Ung features of the heater enables the 

water lap to control both gas and water 

\\pplies and the second overcomes difficulties 

due to varying water pressures. A rubber 

liiphragm in the water section of the 
pliance operates both these devices. 

\n increase in pressure at the water inlet 
‘auses the diaphragm to rise and to lift the 
waler valve in the governor slightly. This 
reduces the size of the passage and thus 
counterbalances the effect of the extra 
pressure, In a similar way a drop in pressure 

iccompanied by a small increase in the 
vater valve opening. 

lhe arrangement of the automatic gas 

lve is shown separately in the diagram. 
\ spring-loaded valve controlling the gas 
inlet is linked to a flexible diaphragm by a 

ort push rod. Inlet and outlet water pipes 
pen into the compartment below the dia- 
парт. А small side tube connects the 
roat of a constriction in the outlet pipe 
the upper diaphragm chamber through 
adjustable valve which serves as ignition 


mpera- 
selector 


| 
1 


regulator. 


at a point i 

tion. In this way, when the flow: 
the pressure di. »* e 
of the diaphragm is тане 
overcoming the force exerted 
loaded gas valve. As soon as the 
closed and the flow of water 
pressures in the two diaphr 
ments equalise. 
pushes the gas valve on to its 
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r air inlet which is controlled by 
n some makes, the gas 


is injected through a group of ders ym 
instead of through a single one, the 1062 
being to reduce noise. In actual pracke, 
however, neither type of injector appear 
to have any marked advantage compared 
with the other. The really important thing 
about the gas inlet is the accuracy with which 
the hole has been drilled. Ragged edges oc 
unsuitable sizes of inlets reduce efficiency very 
considerably. The flame from a good burner 
plays on the mantle in such a way that its 
hottest part is acting directly on the luminous 
surface. A flame which is too big or too small 
for its mantle will fail to achieve this. 
The mantle ring is held on the burner by 
a suitably shaped support of fire clay от 
porcelain, materials chosen for this purpose 
not merely because they can withstand the 
heat but also because they are of low therma! 
conductivity. Metal supports cause loss of 
light by carrying away heat which should 
be fostering high mantle temperature. 
Above the mantle support is a gallery 
which serves several purposes, although only 
the obvious one of holding a shade or glote 
seems to be generally recognised, The 
gallery top is cut away so that the burner 
may be adequately ventilated, but the 
D. are shaded by projections which 
ntle, In this way the gallery 
he upper part of 
erheated, it keeps 
stion away from 
and it spreads the 
t air so that the 
ceiling is reduced, 
sual kind of “ 


and a larger air 
an adjustable ring. I 


open- 
livert 


Spiral Spring casing and 1% 
x 

1 1 nd le e 

at ts ends to the па! ?Ver or 


€ Bas control, after the style 


THE GAS FAN 


In order t 

T to produce mo 

ordeni vem 

of gas, it is usual eru 

combustion engine 
i , 

“re quite unsuitable 


gas | industry has not developed domestic 
"ppliances which involve rotating mechanism 


clectric fan, à four-bladed agitator of large 
diameter being used. A wire guard is fixed 
round the rotating mechanism and the whole 
thing is supported on a substantial base. 
Ihe fan itself is mounted directly on the 
cnd of the crankshaft of the driving engine. 
Ihe two cylinders are both below the level 
of the crankshaft, and immediately under- 
wath one of them is the small gas burner 
which provides the motive power. 
lach cylinder has its own piston and 
nnecting rod, but both rods work on the 
ne shaft, The two cranks in this are not 
in the same plane but are at right angles 
, cach other, The first piston, called the 
isplacer, is very slack in its cylinder so that 
may pass quite freely round it from side 
to side, but the second, which is the power 
histon. is a reasonably good fit. Extreme 
natter is not very important 
he fan type as the working 


қа 


curacy in this r 
in an engine of t 
pressures are low. А 
Ihe power cylinder i ЗАР 

the displacer суйп s 
piston, but 3 wc 
at both ends. This arrangem Е dis 


-hambers—the power су: 
к er of the displacer cylinder. 


s open above the 
er is closed 


engine three 
and the two en 


All three are in communies 
other as a pipe or duct links the tws 
_ The lower part of the displ 
1S Just above the burner and th 
heating chamber, The upper 
fitted with radiating fins of the | 
motor cycle engine Желе Л 
be cooled effectively by н 
The draught created by t 
cool this upper chamber. 
How the fan engine 
quantity of air enclosed 
cylinders of the engine con 
ing substance of the maci 
heated it tends to expand 
it tends to contract; th 
applied in the present ca 
job of driving an engine. 
Starting a survey of the 
at a time when the dis; 
highest position, it is found 
piston is half way 
particular point in the 


of air, and the hot part is full « 

expanding and forcing the 

upwards. Fig. 1. Ес 
As the crankshaft turns 


of the ascending power 
moves to the hot 


that by the time the power 
and the power piston is at its. 
the displacer is midway betwee 
cold ends. The change int 

the displacer causes the es 


to occupy part 
the air considered às а 


contract, a process 
by à downward m 
piston. Fig. 22 | 
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is WC down its "ps T: i 
As the power piston approaches its lo 
position, the crankshaft begins to iit the 
displacer upwards so that the a s 
E enig the heated section of the oas. 
| 1¢ transfer to the hot compartment is 
halfway towards completion by the time 
the power piston has finished its downward 


THE GAS REFRIGERATOR 


cr ign ao -- 

era seems paradoxical, for in 
this machine a cooling effect is caused by a 
yas flame. To establish refrigeration by 
applying heat appears at first glance to be 
ın impossibility, but the following analysis 
of what occurs in the tubes and chambers 
which comprise the cooling apparatus shows 
how it is accomplished. 

Construction of the refrigerator.—Yhe work- 
ng part of the refrigerator consists of three 
containers, an air-cooled duct, a warming 
jacket and a series of pipes linked together 
to form a completely enclosed system, as 
represented in the diagram. This hermetic- 
ily sealed apparatus contains a certain 
ter, ammonia and hydro- 
is burner is installed so 
at simultaneously two 
led round the other. 
d the generator, is 


qu intity of pure wa 
ven. An external ga 
that its flame may he 
tubes, one of which is coi 
Ihe first container, calle / 
full of strong ammonia solution. 
; the gas burner is applied to this 
n the refrigerator is in action. 
ainer is the evaporator. This 
is fitted with shelves or trays which facilitate. 
of liquid entering at the top 
it into numerous small drops 
as it drips to the bottom. The eee 
housed in the storage cupboar E 
itor cabinet as it 15 the cha 
duces the cooling effect. 
s the absorber. Liquid 


nearly 
Heat from 
generator whe 
fhe second cont 


‹ vaporation 
by splitting 


is 
reiniger 
which actually proce 
The third container 1 


tod action. The 

unit and makes no a 
power of the engine 

the machine does not тм 
exhaust noise, and with t 
occasionally the device 


entering this at the top %- 
absorbs gas rising from t 
How the refrigerator w 
the gas operated refrigerator 
following scientific facts: 
т. When a solution of û 
water is heated, the ammo 
2. Ammonia gas liqu 
high pressure at ordinary room t 
3. Liquids evaporate ea 
up into small drops. | 
4. Liquids absorb heat 
Starting now at the gem 
changes can be traced с 
is liberated іп the ge 
burner warms the soluti 
through the air-cooled | 
the atmosphere outside 
space in the pipes and cor 
by water or 
a light gas which has no che 
the other contents of the 
hydrogen applies 
ammonia gas xen В 
the generator and therefore ‹ 
liquefy when it has cooled 
the duct. Notice that liquid 
not the same thing as a 2 
The liquid 
in the evaporator, 
heat from its 5 
bottom of the € 
ammonia gas and h 
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ou ie 

Hec Pipe to the base of the a a er їе) 

15 Ес. meet а stream of water Which s led tub 

monia js n Own over the trays. The kind of Шр 

ЖЕ lerefore absorbed as it am- the generator is on | 

€ In water, but the hy pes the pipe which lere 

s pours 


The liqui 
is ri ea ы i be bottom of the absorber 
Б ammonia solution, Thi 
along a pi iiec 
к Pipe to the generator where it 
commences the cycle of operations 
So far as refrigeration is concerned th 
above description is complete, but the wat " 
circulation which makes the system entirely 
self-contained has so far been taken i 
granted. It will be noticed that in order to 
make the machine continuous in action, the 
generator must be constantly supplied with 
fresh ammonia to make up for that which is 
passing out and the absorber must be pro- 
vided with a steady trickle of water contain- 
ing practically no ammonia, so that the gas 
may be collected after serving as refrigerant. 
‘The circulation of ammonia solution and 
water is established and maintained by the 


THE GAS 


The most straightforward and direct way 
of measuring the volume of a quantity of 
liquid or gas is to observe how many times 
the fluid will fill a vessel of known capacity. 
Ihe method is regularly applied in garages, 
dairies, etc., for the purpose of measuring 
as milk or oil. Gases are not so 
liquids and their containers 
have to be completely enclosed to prevent 
but the same system of measuring 
can be adapted to suit them. The common 
gas meter is nothing more than a set of 
measuring vessels with e d mechanism 
which records each fil ing. і 

f onstruction of the gas meler.—The case of 
the gas meter is divided internally n ш 
main sections by à permanent horizontal pa: i 
The lower compartment, which is nd 
г than the other, is subdivided into 1o 
mbers whilst the upper one con- 


such liquids 
easily handled as 


escape, 


tion 


large 
measuring cha 


Similarly the levels in the a 
the generator feed pipe are 
this state of balance is быш 
gas burner is 22 
ammonia аге released іп the 
These bubbles rise in "As he 
ammonia solution over jj 
As the bottom of the g 
pipe and 
rise in the level Ie 
overflow into the other. Thus 
the generator passes into the 
the action of gravity ow 
absorber is forced back киши 
generator by the hot coiled tu 
The contribution made by. 
jacket is a mu 259 
change of heat. In this appara 
solution is warmed prior to 
hot coiled tube whilst t 
cooled so that it may | 
ammonia when it 
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METER 


tains recording mechanism 21 
A rigid vertical wall is 
the lower section of the r 
side of it is attached a 
diaphragm or bellows. 
compartments are fi 
and two being 


Four gas passages lead f 
to the control mechanism. 


cular end discs of the bel 
a system of rods and 
shaft of the recording 1 
upper compartment 50 
movements may be regi 
The main gas supply 
meter opens into à 
the top part of the ins 
serves simply as 2! 
passes when requu 
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ydrogen and 
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sages from the re 
simple slide valy 
crank on the main 
ism. There is 


es which Operate from a 
shaft of the meter mechan- 
mcr a ы valve for each half of 
fr of чта, Ге mie qd 
о the 

pipe which leads to the house. 
How the meter works.—The slide valves 
t the meter are arranged so that gas is 
‘ree to enter the outer measuring chamber 
п one half of the meter and the inner or 
llows chamber of the other half at the 
ime time. Whilst these two gas ways are 
pen, the other two chambers are in com- 
‘umcation with the house pipe through 
he middle ports of the valves. Thus gas 


METER WITH GAS ENTERING THE 
BELLOWS ON THE RIGHT AND THE 
OUTER CHAMBER ON THE LEFT 


ters the outer chamber in one half and 

the contents of the adjacent bellows 
the house pipe by pressing on the cir- 
end dise. In other words, as gas enters 
outer chamber the bellows collapse. 
Vhilst this is occurring, gas is entering the 


lows in the other half of the meter. As 


THE 
AND THE 
ng RIGHT 


А „Олий 
MyiTER. WITH GAS ENTERING 
£ v 


11098 ON THE LEFT 
"Ox TER ( НАМВЕК ON T ; 
gas is forced qu 
кш 5 5 
chamber into t 


hragm movements 


occurs here, 
ponding outer 
ipe The two diap 


"TT 
r“ 


СТІСЕ FOR $ 


Servoir are controlled by 


together turn the m 
mechanism and through 
box make an appropri: 
The diaphragm lever 
that the volume of gas § 
chambers is equivalent f 
By the time the dias 
are complete,» the main 
the slide valves over fi 
positions, The chamber 
been filled are now open 
pipe through the valves 
the supply in the 
chamber and the bello 
discharging are put t 
with the main supply. 
second simultaneous filli 
process occurs. ; 
Each discharge from f 
of one half of the me 
chamber of the other hal 
on the dials. Every tim 
reach the limit of their 
valves reverse and so à 
mences. Throughout the: 
gas is available for use 
there is always a pair 0 
are ready to be empti ed. 
The gas meter is entirel 
Diaphragm movement bi 
a gas tap in the hous 
ceases when the flow | 
speed at which the. me 
automatically according 


hour when the inst ' 
at its maximum, As a | 
kind of gas engine, the 
to work the dials and va 
from the gas. Conse Ч 
duction of a meter into à 
a slight. loss of press 


as meter Capa?" 
B агаве relia 
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ШҮҮ е lu hin, cistern, — TI е 
( Sty clion of th 8£ 
fi 5; 
cistern cas у WOO! with 
5 ase, v hich 1S made of ood 
ы 8, fireclay or some other tron, 
metal li un 5 5 


mipermeable materi 
able material, is fi i 
lap, à flushing unit à р ©. 


pb and an overflow pipe. 


ball tap is connected di 

main water supply in ui ied А nd 
he Eu leads through the sale 

suitable place outside the building. Wh 
he ball tap develops a fault and fails i 
hut Olt properly, the overflow pipe pe 
vay the excess water and prevents flood- 


AnRANGEMENT OF FLUSHING CISTERN 
MECHANISM 


Ihe flushing unit is built on a pipe of 
bore shaped like an inverted J. The 
irm of the J passes through the base 

the cistern and leads down to the basin 

to be flushed, The top of the 
| projects above the cistern and 

«hort arm opens into a wide cylinder 

mouth is near the tank bottom. A 

a movable valve plate on its 

is mounted in the cylinder 

nds through a hole 
ling on the 


is 
erted 


ton, with 

< surface, 
pi 

| the piston rod exte 
vlinder top to à coup 


{ í 
perating lever. К 
rn tworks.—Prior to flushing, 


a common level in the 
sort arm of the 
top of 


the січе 
& settled at 
and in the s! 


tern. itel 
hort of the 


Ae this level falls s 


THE FLUSHING EN Bi 


TIC 


the pipe, no water а. 

arm into the basin РАВ 
en the opera - 

pulled, the piston er in | 


x] 


carrying with it the water у 
short arm and in the upper 
cylinder. Water from the 
the piston, thus occupying the: 
by the rising column in the 
flushing unit is designed 50 
lifts more than enough wé 
short arm and top curve of 
the end of the movement | 
begins to run down the lon 
establishes siphon action as 
cending column in the dos 
be balanced by the short li 
the tank. 

Water rushes up the short а 
into the basin, overcoming 
offered by the piston by li 
plate up from the perforation 
cistern level falls below the n 
cylinder, the flow stops, ) 
the piston and lever mechani 
to its original position and the 
to fill again as water runs J^ 
pall tap orifice. When 
level is restored, the tap f 
shut off the supply anc the 
for use again. 


2. EFFECT OF PULLING 
OPERATING CHAIN 


| то салын коют 
FOR SERVICE 


|3 CISTERN FLUSHING By 
SIPHON ACTION 
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Construction of 
contrivance cons; 


drical container fill i 
of sand 2 Wwe. 


the water 


t ary routine 
y be given wi ini 
of trouble, some P: {ыл с НЕР. 
water softeners are Supplied with additional 
valves, taps and controls, but these are in 
no way vital to the working of the appliance 
As Water softeners require to be treated 
with common salt periodically in order to 
restore efficiency, arrangements are usually 
made for the convenient introduction of 
this material. Some models have detachable 
lids in the cylinder heads, The salt or brine 
is poured into the depression which sur- 


rounds the lid and soaks into the active 
material below. More elaborate water softener 
designs include a separate brine cylinder 


which stands by the side of the sand con- 
tainer, Sufficient salt for several treatments 
is stored in this way and a number of re- 
generations may be carried out without 
recharging the apparatus. : 

How the water softener works.—In order 
to soften a quantity of water the calcium 
and magnesium which it contains have to 
be extracted. In hard water these two 
elements do not occur alone but are found 
in a state of combination with several other 
elements. The resulting chemical com- 
pounds are known as salts. The salts which 
commonly cause hardness in water are: 
Calcium carbonate; Calcium sulphate; Cal- 
loride; Magnesium carbonate; Mag- 
gnesium chloride. _ 
lcium or magnesium 

hardness, it is un- 
m the water the 
compound. This 


cium ch 
nesium sulphate; Ma; 

As it is only the ca 
in a salt which causes 
necessary to remove fro 


ole of the offending ur 
i elimination indeed would be diffi 


cult. In practice, therefore, e uae 
calcium and magnesium are ma i d 
places with another. element PG oe 
which is contained in the softe 


ntent 
The sodium becomes part of the salt co! 


ACTICE 
THE WATER SOFTENER 


v ¥ 


supply, the 


of water soft 2% 
The sand used in а |: 
to the group of chemicals knows 


The zeolite contains sod 
Position and it has the pow 
its sodium for any c uu 
which may be present in w 
through it. Upon this action | 
water softening process. a 
passes through the cylinder 
its magnesium and c 
magnesium and calci 
the zeolite whilst the wate 
the apparatus with ‘no 
salts in solution. As 
no hardening effect, tl 
appliance is perfectly soft. 
When all the sodium in the. 
replaced by either calciu 
no further softening сап. 
stage the softener req 
process which consists of 
salt solution through | 
the escaping liquid tas 
salt. "M 
During regeneration an exc 
which is exactly 
produces softening. Common 
chloride. As this substance 
the exhausted sand it e 
for the calcium and 
in the zeolite. Calcium ch 
sium chloride are formed as 
and these salts, being 
pass out of the appliance in 
The sodium from the salt i 


т 


composition. A rinse 
clears the cylinder of 
remains um and 


capable of rendering 
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A fire may be s 

с Д ubdued eith i 
: he burning material or by B C. 
rom it. The first method is pue ae 


MIB. See rug or simi j 
їз applied to smother the dones ШШ 


ө: TM System of fire fighting is thoroughly 

; E Ive, it usually requires the application 
о „а considerable quantity of the extin 
guishing substance in order to achieve d 
purpose completely, and for that reason it 
cannot be adapted very well to the limita- 
tions imposed by handy portable extin- 
guishers. The second system is not so easy 
to put into practice as the first but it cer- 
tainly has the advantage of needing only 
a limited quantity of extinguisher. Simply 
because of its modest requirements, the 


latter method is applied when using emer- 
gency apparatus. 
Special extinguishers are provided in 


buildings where inflammable liquids are 
tored and these emit foam, solution or 
vapour which can form a blanket above 
blazing Stock. A petrol or oil fire would be 
igeravated rather than suppressed if ап 
extinguisher with an aqueous content were 
used upon it, as such blazing fluids can 
float and spread on water. Similar pre- 
autions are taken in places where the 
extinguishing jet may play on live electrical 
cables, as water, being a conductor in its 
normal state, may cause short circuits and 
thus encourage subsidiary outbreaks. 

The extinguisher to be described is of a 
recommended for most general pur- 


ty 2 “ 21” 
and is known as the Soda Acid 


poses 


atterm. ү р 
Construction of the fire extinguisher. —A 


conical body of steel, suitably coated M 
resistant. metal to avoid corrosion, E 
container for the extinguishing p E i 
tout build enables it to wie pn 
internal pressures. A ant ре 
«ide extends internally | ‹ 
| К АЁ opposite provides a grip RU 
4 A screw-down bronze cap 


the 
ane 
the operator. 


THE FIRE EXTINGUISHER 


_is not under pressure con 


FOR 


fitted with hand knob 
w the hand rs 
firmly in clips, is ғал 
taining s! P 
of common м... 
the exti beans be M 
How the extinguisher wo 
hand knob is struck a shar 
plunger breaks the bottle 
acid to fall into the sok 
Vigorous reaction takes р 
quantity of carbon dioxi 
the space within the 
limited, this gas crea! 
„and consequently the liqui 
forced out of the machine thr 
let pipe and side nozzle. © 


in the chemical reaction 
solution in the jet of liqui 
An ordinary exti 
contents a distance of thirty fe 
so the operator can di 
to the base of the fire 
a safe position. By 
machine therefore, а s 
carbon dioxide in water 
on to the flames. 1 
In the open air the e 


exerted within the appliance. 
dioxide content therefore c 
solution and takes on its | om 
form. The heat from ti 
evaporation poa m 
than air, the саг fom 
visible cloud over the flames, 4 
gas cannot support comb tior 
has a strong smothering 
The water which has 
the carbon dioxide and tl 
which is a by- 
reaction make a 
the extinguishing 
cooling influence On | 


Breather Valve 
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Bottle Support | 
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THE ALARM 


In an ordinary alarm clock th 
distinct mechanisms driven from 
separate mainsprings, One of 
operates continuously in order to 


ere are two 
two entirely form а 
the units {һе alarm 


hands, but the oth drive the This dri 

ый other comes into pla Д 

who 8 the alarm is to be so aa ke поседе A coiled ains 
parts of the clock are interconnected so sarge gear wheel x; а 


that the alarm. ma pinion Spindle there is а 
тен Жегі т. xu be controlled by the which engages wih +a 
Construction of t, 2s : : у pivoted and 3 
inechanism of e ed E P e а d and be 
powerful spring which drives a large боз. Р eed. in a unit 
wheel 4s 1t uncoils. This wheel meshes the shaft upon which the ud 
wit h à pinion fixed on the long shaft which rotates is ац. P. 
carries the minute hand. Power is trans- until its pin is Ad tion. 
паара i раа of gears from ponds with the desired tin 
y means gear wheels. elapses, the control " 
lhe first train, mounted just behind the the ordinary way, but the 
dial, reduces speed and drives the short remain stationary. At B 
tubular spindle which carries the hour hand. the wheel slot and the pi 
Ihe other gear train increases the speed wheel slides forward 
and drives a small wheel which meshes with touches the pin, the 
^ two-pronged fork. A balance wheel con- the wheel and in doing so dras 
nected to the pivoted fork oscillates steadily arm clear of the hammer 
o that the last wheel of the gear train is The wheel which is in 
released at a uniform rate, one tooth at a the hammer fork begins 
time. The hairspring on the balance wheel being transmitted from the. 
adjusted so that the oscillating system the gear and pinion. те 
lows the main shaft of the clock to rotate over the teeth of the rot 
set up a-to and fro mov 


once per hour. А | 
fhe alarm mechanism may be considered hammer. This striking 
to the gong itself proc 


in two parts—the time control and the 3 
noise. 


| T i ists of 
driving gear. The time control consis * 
4 а toothed wheel driven from the E the ee e 
hour hand pinion so that it revolves once connate ee 
in twelve hours. The wheel is free to pu in О pnt A ШЫ | 
independently of its spindle aM 2 Б 8, from an external trigger. The t м 
orward by a long springy strip m п E ae 
| hind it 7 pin in the SPEM Dat whe Б. E ie pert 
à ' Jheel on the shalt. 1 : а. 
Жет a slot is cut. This ~ ate ааа hes the 
to take the pin so that e b : 
* two coincide the e bs 5 n ТЫ адын 
side о y d 
im easily slide up m ра Rh - | 
has been in is mo 
, behind the preparation for thee e 


1 


position of the 
point on the whe 
lot is big enough 
when the 
free to slide forward. i : 
is sloped so that the рага à 
to the boss top again afte 


the notch. The springy strip 


Ж Balance Wheel 
ria =i 
| 

Su 

: =A 
p rj 
X 
Мәде Hand Да 


ү SS 
boll 


Escapement 
Tubular Wheel 
Spindle 


i Mainspring 
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.mir — Hammer Time Control 
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p Strip 


n the upright 
on the in- 
Long Parm underneath the WE 

۷ MAE 
balo the sewing ЕГІ to mechanism just 

A crank g 
to the uA s Lu System attached 
cates with the needle жо. MW 
take-up lever, These to: 2. meu 
form. à senis ponents per- 

! & series of up and down movements 
when the mainshaft rotates. A needle with 
ап eye in the point is gripped in a clamp 
just above the sewing plate and a spring- 
loaded presser foot is fixed immediately 
behind it. 

Below the sewing plate there are three 
very important parts of the machine—the 
oscillating hook, the bobbin case and the 
feed dog. The hook is cut in the edge of a 
circular steel plate which is mounted on a 
central vertical axis. The bobbin case con- 
tains the lower thread supply and is fixed 
in one half of the circle formed by the hook 
plate, The hook is capable of turning back- 
wards and forwards, but the case always 
remains stationary. The feed dog consists 
of steel serrations arranged so as to corres- 
pond with small slots in the sewing plate. 
At appropriate stages in the cycle of opera- 
tions, the dog rises and projects slightly 
above the level of the plate, it moves back- 
wards, then downwards and finally forwards 
to the starting position. 

How the p machine works.—Thread 
top of the machine passes 
pair of spring-loaded 


part of the 
shaft. 


from a reel on 
over a hook, between a 
dises, under an inverted hook, ya Бы 
take-up lever and down a pair ЕШ pe 
the eye of the needle. A second i E m 
the bobbin below the sewing plate р 


end being left behind on the 
is no strain on the thread. 
because the take-up lever dese 
the n lack 
is in its lowest position the e 
and the circular plate ыт 
cut then turns half a revol 
thread necessary for t 
take-up lever which mo 
quickly whilst the hook ij 
The thread slips off the. 
reaches the limit of its | 
circular plate swings bac 
place, the thread is pulled 
follows a diameter of the plate ¢ 
fluous length released during 
absorbed by the taki - 
upwards very rapidly. 
is mounted within the 
the upper thread is carr 
hook action is that the upp i 
round the lower one. Whe 
its stroke, the take-up | 
into the fabric which i 
tightens the stitch. This 
of sewing. * 
In order that the sti с 
evenly along the material, tl 
into play after each pene 
time that the needle is clear 


again. As the cloth is 
the spring-loaded presser 
serrations are able to carry 
away from the 0) E 
move. 


Flywheel 


H 


` MAGAZINES 


17“ж 


459 


than any other record of school life. The 
decision to have a magazine opens up Dew 
and unexpected avenues of endeavour, 
interest and even excitement. 

All who have had experience of work 
connected with the production of school 
magazines will know the pride of the 
appointed officials, the call for articles and 
the fun of preparing them. If the call some- 
times becomes a pleading and the fun of 
preparation sometimes changes to painful 
labour, no one really minds as long as the 
magazine is growing apace and there is an 
ever increasing pile of articles and sketches 
awaiting acceptance or rejection. 

The magazine makes a proud record of 
the work of the school for the term or the 
year. It contains all kinds of interesting 
Cayo а ов nisation, 
PE societies’ notes, ы же eed 

G may contain a $ OE out. 
standing merit, and be EL К я fie | 
or full page illustrations. Whatever its 
contents, it offers to parents th vm 
ЖЕПП inci 5 the one really 

ed insight that they will ever vet i 
the life of the school The best x о 
magazine also offers to parent d a inte. 
trators a desirable insight UR th, os 
and atmos : е spirit 
activities, | шз fhe’ school's 
on how to obtain 


this reflection of school Spirit appear in 


later section. i 


S a community feeling 
T 1S à. communal 
at they are not 


m bers of a 
y with Corporate life and Me Sn 
es 
eing permanently recorded. 


toward the common good 


magazine, it is still a 


l matter for personal 


P кзн» if their names can be printed i 
VE P ч some achievement in scd 
m жі; in the school, whether 
T Me y personal connection with 
beu € or not, it is a keenly appre- 
lated record of their school's accom lish 
nents, and as such is a constant Bn. t 
р! ide, In after years, a. glance through its 
pages will be a happy reminder of youthful 
endeavours, of forgotten incidents and of 
former triumphs. 


Appointment of officials.—The following 
notes are not categorical. They are sugges- 
tions which will naturally be modified by 
circumstances such as school organisation 
the abilities and aptitudes of staff and 
children, and by the facilities available. 
It will be found in practice, however, that 
if the general principles indicated in these 
notes are followed, the magazine produced 
should be a success at the first attempt. 

As this is above everything else a school’s 
effort, the initiative must be taken by the 
head teacher, who should very carefully 
choose the officials nominated below. Selec- 
tion should be governed by an estimate of 


their abilities to undertake the responsi- 


bilities noted. 
It is desirable that an English specialist, 
or a keen volunteer from among the staff, 
should be the General Editor, and a teacher 
of art апа bookcraft might be appointed 
Production Manager. Choose two intelligent 
children whose written English is of good 
for the position of Literary Editors. 
ool there might be a boy and 


quality 
with artistic interests should 


In a mixed sch 
A child 


a girl 


is a sign of inte t = 
the small рушы... ot: 


when the : 
tions, articles and 
And, maybe, he will be 1 
encourage puzzled ч 
despondent contributor — 
The task of the Literary 
the watchful eye of the Genera 
be to collect dem 
Sources, a MES | 1 
later. They are concerned 
drawing of illustrations or 
of advertisements. The 
been selected because of 
skill in written English, w 
powers of judgment to 
and to discard that whic 


for or against acceptance. > 
on the important matter of seke 


editors, but on | 
difficult points he will 
the Production Manager, 
sible job of supervising 1 


magazine cover, the bes 
when this latter us 


formed in eet T 
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$ re near 

f all the time. When ER t the 
the Isle of Man we saw а snowstc den 
distance. It looked like a long white c rime 

we flew into it the 5поу-Па | 
When D. us very quickly. Although 
E see ahead, the officers were 
we 

ied." 5 
E. Yesterday, Skyflier was faced n 
bad weather conditions for the flight д Ж 
Liverpool to Belfast. Let us picture let, 
complete with a load of passengers à e 
doubtful of the business, especially wW "€ 
we started off above the River Mersey, anc 
sky and water merged into one horizon, 
the dockyards and buildings of Liverpool a 
smoky smudge. If these anxious passengers 
had been taken into the confidence of Smith 
and ‘Sparks’, they would have felt, 1 am 
sure, much happier. With radio contact 
with Manchester, these two knew our exact 
position. Manchester also knew where we 
were, for ‘Sparks’ told them, at intervals. 
We encountered, near the Isle of Man, a 
white curtain of snow. We appeared to lx 
running into an impenetrable white clou! 
extending down to the turbulent sea. A 
few seconds later, millions of snow-tlil: 
flashed by as though shot from a gun. 
Though nothing else could be seen, ‘Sparks’ 
smiled and so did the pilot. They wer 
enjoying themselves." 

Each sentence in paragraph r is taken 
separately, and the children seek out the 
corresponding sentences in paragraph 
they study the lively phrasing that has put 
vigour into simple facts. If this is done 
crm pairs of paragraphs the children 
toward a style, 
be removed fro; 


Е 2 
ырды. pression, the 
children might pe 


Қ аг опе 
nnection with any 
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I. Our School foot 


etc.), playin 
matc 4-2. 


The school che 3 adverts 
Ж. ee ПО when the result bo sements. The 
2. The Reds were г]; чө 
glad when th 7 

the oe Championship, су, NOR MU. following list of articles i 
с ues were disappointed, but the e magazine of a 2 

" d heartily, У С Headmaster's 1 d y 

3: le girls of Form Ticket, Football and t 

Mary Smith whe За Were proud of |е Notes; - School кай е 


ball team (hockey team T 
gina Snowstorm, won a i 


4. ди e concert in the Parish ped si 
. Hall the room was full of parents i distinct м 
Ihey liked our Singing better than our i : 


uie magazines, 
dancing. aan Bebo case, bas 
invite the children to write sentences in the Nee D ы ' 
ı cheery and interesting style about the magazine is made ola 
facts mentioned. Then allow selected chil- poems and essays a 
dren to read aloud their own interpretation contents page of a magazine of | 
of the recorded incidents and invite criti- type reads as follows;— | 
cisms and suggestions from the others. This Editor’s Notes; House No 
method will make quite clear to the children Games; British Birds; Po 
the general idea of the required style, Our Drawing Club; A Visit 
especially if they are warned against undue Architecture of a Norman 
verbosity. Home; Why I like my Sch 
Wireless; Poem—On 


Articles.—Make a list of all the activities Whales are Hunted; 
which are to be recorded. Here is a list Captains. M 
taken from the magazine of a senior boys’ This type of magazine, а: 

makes interesting ; 


school: e 
First. Year Notes; Second Year Notes; the question of whether the mi : 
Third Year Notes; House Notes of—The Бе purely a record of acti ) 
Blues, The Greens, Тһе Reds and The to contain general E * 
Yellows; The School Concert; The Football individual inclination, ri " 
Season: The Football Team; Senior and adopt a definite ри 
Junior Art Club Notes; The Craft Guild; to dre Me or: 
The Historical Society; The Geographical ا‎ T i " 
The Scientific pu P Eo ав d т E c 
Gocietv; The Musical Society; e : uro n descri 
Club; The Swimming Club; School Journeys; pue ы others, each s 


f ‘ation: Our Armistice қ 
School Savings Association; - [he Prize society writes ап arti 
Ihe Stamp CE School - selected: Alternative 
can be built up from all. 


$ 


Societ y ; 


Dav Service; Ў | 
Poem; Old Boys Letters; 


Officials. 
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become a source of supply. 


E ed sPorteneons efforts sent in mi ht be 
$ ey me by the award of hoise Res 
‚у ОТ reasons to be discussed 1 it is 
Sei at 
Yadvisable to reward separately the children 


Whose articl 
{ es are accepted i 
Из own reward. ES - 


ahi 
ed, the selection of material 
Jeconies а matter for consultation between 
the Literary Editor and the General Editor. 
Геге аге several factors which should be 
(акеп into account. Is the content of the 

rticle suitable? Is the style pleasant and 
attractive? Could it be made interesting 
by a little alteration? Would it require too 
much alteration? Is the factual information 
accurate and complete? Is the quantity 
of material offered proportionate to the 
importance of the topic? For example, 
are we offered five hundred words on one 
football match and only fifty words on the 
whole football season? Sometimes it is found 
that one boy or girl has a particularly fluent 
style in written English and is also keenly 
interested in many school activities, in which 
case a large number of articles may all have 
the same signature. It is necessary to over- 
come the temptation to include all these 
efforts, for the magazine should be repre- 
sentative of the children as well as of the 


chool life. An article by each of twelve 


children is preferable to twice the number 


of articles written by two or ше 
. final factor governing selection © 
Лү E In some schools 


material is that of space. chool 
i is 
the number of pages Im the magazine 


limited. Thus, it may be decided E кой 
ges will be a convenient size or ДЕ 
ur in which case sufficient materia. 
accepted and all else is 
hools the size of the 


I 
purpose, in Wh! 
for that limit 1s 


rejected. In other sc 


ear Notes offer 
о the yo 
oldest. ma nb 
tain à reference to the 
о алет ae 
о add to its : 
Second Year NN 5 
ment to the effect that the ¢ 
very proud of their year, and а 
forward to becoming 
year. The atmosphere of 
is sometimes one of facing | 
happy memories of school life 
Notes might be given a per 
references, by name, to indiv 
have achieved special fame, and. 
be composed and signed by | 
in each class of the Year 
The House Notes comment 
in recent championships. 
work and games with refen 
to members of teams, 
Here is a typical 1 
Notes of one House, tak 
issue of a school magazi 
been much activity in the c 
this year, but most of it 
steady kind which usually lac 
The House has done well 
games, and for two suco 
Champion House of the school ^ 
success was followed last term | 
of the opposite kind, for then wi 
the bottom of the list. If we аге! 
known as a ‘House of Extremes, 
be hoped that all Blues will e thi 
end of this term we finish at һе 
тоге.” (А.Н. age 14 years, 
Notes on Sports might con! 
of the season’s play, 
a single sentence 
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of each Player in the School teams 


Notes should 
Б be c В 
' Captains of ab hon and signed by 


signed by the 
and might contain li 
chief activities j 
ufficient space 
members, 


adds interest. ИА т P ч 
'und policy to introduc O 
to all sections of the e x. сар! ү зз, 
many ee nagazine the names 
à lolars as possible. Such a 
0 edure adds greatly to the interest and 
ррге‹ lation of the magazine and the school 
the children and their parents. 
Where it is appropriate, Notes should end 
їп atmosphere of hopefulness for the 
‘ture as well as pride in the past. The 
following pleasant comment is taken from 
|^ fortieth magazine of a small village 
hool 
‘The reader will see from these Rambling 
lub Notes that we can walk as far and 
idy as hard as those one-time members 
o left our school years ago, yet we are 
e that in the months to come our happy 
lks and talks will be more bright and 
eful than they have ever been before." 
Ж е secretary, age I2 years). 


names 


ed on magazine space. A number of 
will be rejected because of this fact 
because they are not suitable, as being 
ppropriate or crude. It is quite probable 
these rejected articles have been the 
hiect of as much thoughtful work as апу 
e accepted, and care must be taken 
ensure that children whose work finds 
in the magazine shall not be dis- 
making further attempts. 
source of material for 
disappear. The follow- 
to this problem 
Is can confidently 


і the 


| | ice 
дей 
rwis 
nagazines will 
method of approach 
eral schoo 


from 
е, a possible 


ed in sev 
ommended: 


ACTICE Fg 


every conside қ tic 
it will be given a 
sation in the 


impossible through 
interesting articles 


child submitting ef 
with house points 6 


are built up. 1 
sionally printed, s 
school, others are 
typewriting or in 
The style of produc 
binding depend om 
and on individu 
it is possible to 
principles and to 6 
pitfalls. 

First there is 
It is a sound poli 
ings. Many an oth 
magazine has been гї 
of superfluous ill 
definite aim and 
duction of every s! 
all the drawings nee 
but their quality sho 
all, the method of p 


arrangement and 
without thought. | 
‘Ambitious work SU 


pen : 
attractive, but are difficult for 

“боп on stencil plates. It 
. winting to have to reject them, 
wt is much better than to find them 
ШЫ ы the whole appear- 
a In the majority of cases art 
which will allow of being cut in 
line on a stencil plate, 


of brightening the appear- 
with illustration, House Notes 
de ded with the house badge. 
Notes might have some distinctive 
appropri to the subject, for 
„ an effective heading to notes on 
would be a work bench on 
1 hammer, chisel, plane etc. 
‘excellent school magazines have full 
its of stencil and multi-colour lino 
which are definitely the work of an 
er, and are signed as such. Although 
ї educational point of view their 
: ч ‘in showing the children what 
В with such materials, they hold 


. The decision as 
and illustrations which 
Ys en be ee 
А та! or the exercise 
а discretion. It is, naturally, 
E be honesty that such 
N^ signed by the teacher con- 
magazine work 
^n who contribute, 
18 to be produced on 
dr Written or 
" uction starts, 
„entail a great deal at 
газ ne 18 usually worth the 
: is possible to Te-arrange 
that is not possible when 
t on to a stencil, 
of catering 
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The illustration can be 


рено. d the letterpress 


fitted into a page an 
arranged round it. 


Hectogra ines.—Although the 
xg uc is losing popularity, 
hectographed magazine 15 | UT 
as other forms of duplicating become ауа 
able to schools, it still has many advant BEN 
It is very cheap, and it gives satisfactor y 
reproduction. In addition, variety of colout 
can be introduced without any additional 
labour or equipment, and red, green and 
blue hectograph inks can give to the pages 
of the magazine an interesting and attractive 
appearance in a form which the cyclostyle 
cannot provide. 

When a hectograph apparatus is used 
for magazine work, the original positive 
sheet can be used on several jellies, so that 
the printing can be done more quickly, and 
clearer prints will be obtained, for it is then 
easier to avoid the common fault of expect 
ing too many clear prints from one negative. 
The general principles of lay-out apply 
equally to hectographed magazine pages. 
There should be generous margins, especially 
on the binding side; the writing should be 
uniform and legible, and the text should 
be well spaced and in no way crowded 

The great disadvantage of this type of 
magazine is that only a moderate number of 
Copies can be made, and the work of repro- 
duction is slow. However, if there are plenty 
s willing helpers and a large number af 
Sp nl пеші, the hectograph mo 


‘The stylo- 
r require a 
on a wax 
are more read 
appearance than 
loes not require 


more tha; ili 
n ability to produce 


làn average typing 
attractively боқ nice 


ged lay-outs, z 
age S, and if ea 
coal ie beforehand on i 
elsewh n 8 ort ping, as Summe 
on n. in this article 'Sgested 


А » Space can be | 
encil sheet for hand-drawn ipo 
$- 
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trations. When the stencilled text is com- 


plete, the drawin 
i 55 can be m i 
stylographic pen by tracing oe al = 


ji 


It should be noted that mal 

Stencilled pages should ыт Қата r- further 

character, to correspond with the light *- tee 

open print of typed stencils. NU" 
The cutting of the stencil should be so article | eL 


arranged that allowance is made fo; 

Space on the binding side. It is on this E aa 
that the pages are fastened together, and man 
wie NE room is left, some of the matter 
wi e hidden, with disastrous results to Small, 

the appearance and value of the magazine. able қы 
The amount of space to be left clear on the programmes, 
binding side depends on the size of the page few pounds; but for 
and on the ultimate thickness of the maga- — poses. 
zine, but if the page size is, for example, which 
8in. by 6$in. a rin. margin is sufficient. It is 

On the other side of each page there should automatic inking 
be a clear 4 in., to give a well-framed appear- the inking plate 
ance to the text. Such small but important machines 
matters are worthy of attention and of are 
experiment, if the magazine is to approxi- give a 
mate in any way to the excellent arrange- even 
ment of the majority of modern journals. great 
It should be noted that the binding side, resi 
requiring the wider of the two margins, is S 

en. the Teft-hand side of one page, and on from specialising fme. г 


the right-hand side of its obverse. 


The printed magazine.—Printing, as à 
craft, is receiving increased attention im the problem 
schools, and the selection of suitable types magazine 


i i alued 
and studies of lay-out are becoming à V 
addition to the art work of many ee method 
It is increasingly recognised that chi pa imagine 
should develop some critical apprecia LC 
of ft of printing, 50 that there to 
future a continued € 
ce of news- are lai 


books and leaflets, the style 


d ive infl of the printed ) 
ive influence h 

а 2 xs life it seems desirabl ы t icking | 

fba. hools should help to cultivate ue (е x 

e с in this matter. S pe 


public taste in al value of printing 


Apart from the cultur 


ч 
^ © 
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adults should be invited. The essentials 
are the same as those suggested for illus- 
trations, i.c., simplicity, clean-cut line and 
attractiveness. 

There are several matters conne 
cover design which must be decided; e.g., 
whether the Contents List shall be external 
or internal; whether the names of officials 
shall appear on the cover or inside; the 
position of the date and number of the 
magazine, сіс. 

The cover should extend a little, not 
more than ]in. beyond the limits of the 
pages as a safeguard, and it should be in 
stronger material than the paper of the 
internal work. Strawboard is excellent for 
the purpose, and the covering of it forms 
an excellent exercise in bookcraft, especially 
аз it is for so practical a purpose. Manilla 
is a tough paper with a smooth surface and 
makes a good cover. As a general standard, 
one can say that the cover should be at 
least as strong as that of an ordinary exercise 
book, and stronger if possible. Fawn, light 
brown, light red, are cover colours that 
would form a contrasting background to 
most types of cover designs, and as the 
necessity for a bright and cheerful cover 
сеге ever be borne іп mind, it is probably 

irable to avoid covers of dark green or 


9f other shades which m. 
the general effect. | ule 


A final comment on 


cted with 


covers is that in some 
gazine is cyclostyled, 
ted professionally, If 


Cover with an appear: 
and attractive finish, 
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use they are economi : 
Alternatively, im most fone алі 
printing firms st town 


E their own machines 
irms will also cut the edges of the magazi 
ine 


square, 
is described in the next section of binding 


A boy's descripti 2 
tion.— The ае of magazine produc- 
batim fro 8 extract is taken ver- 

ң m а school m 3 
written by a thirt agazine, and was 

"I wish to tal 12 AN editor; 
was produced, to "E кыз EUM 
work is hard it is also i ie Ms be 
all, we asked for arti ss First of 
anything, and a n mer S унш 
at home qr in thet ce re у 
When these came i e m 
except for hres or be S tial 7. 
with regrets. Then жа MN 

1 regrets. , Some more were done 
during English lessons at school, and after 
а fortnight we had about two thousand 
pages. 

“This was a good response so far as it 
went, but now we came to read them. On 
the whole it was disappointing. Only one 
twentieth was any good. That is to say, 
nineteen out of every twenty pages had 
to be returned, again with regrets to the 
authors, However we managed at last to 
get sufficient, including work from outside 
contributors, chief of whom was the Minister 
Having decided on the articles 
od, our chief editor, Mr. 
X, typed them out on plain paper, leaving 
a margin of 2 in. all round. Then I had the 
job of counting the lines on each page to 
sure that there were just forty-six 


of Transport. 
which were апу 50 


make i 
lines to a page, with not more than fifty-six 
letters to a line. The articles were then put 
in their proper order—work by outside 
contributors; staff, school events, house 


events, stories, general articles and then 
and this conclusion. 
sure that each page had 
s, stencils 


-four in 


verse 
"When we were 


about the same 
were cut on the ty. 


When nt "і 
that they xd. Ey е] 
or book covers were 1 А - 
or cardboard as some Е 
stuck on to the cloth od ok ‹ 
over. This was then rul 
so that a lump of glue ' a 
unsightly bulge on the sur 
allowed to dry and then 
sections were pasted on to the 
and back end-papers, шс. 
magazines in the form of a 
giving us a magnificent jourm 1 
four pages. E 
“To print and publish our f 
taken from ten to twelve 
work. If it had been al 
we could have finished it in alx 
But now that it is finished, th 
is something worth looking at 
who have bought a copy at 34. 
got full value for their mone 
myself am ready anytime to tart 
edition." Б < 
There is the opinion of at least « 
ful editor. It will be noticed tha 
tions outside contributors. It is 
sound idea to ask Welk 
national persons to write à p 
the magazine. It is а 
interest and variety to 
happens that well-known local 
patrons of the in 
house system, all four might 
to contribute а. 
form a striking 1n 


notes. 


К. house system 
т iE ie development y. 
a and when (іс 
" E principles the 
Ъ between houses gives 
cow urge and interest 
(Beneficial both to them and to the 
е, the development o 
ША ылымыны tasks 
tiem, then every method of encour- 
¿Å independence, 
self-government and sub- 
authority must be adopted. 
the house system has long 
of a sound social 
highly beneficial if its 
are kept in mind 
other measures. 


lo accomplish this it is neces- 
b his energies, of which an 
те із hidden in every human 
Of these unsuspected energies 
unity spirit we seek to control 
еч in general 
f d | . Jacks, in a 
t on communal activities, offers a 
cation of the principles upon 
system is built, 
is naturally co-operative— 
‚ а fact often overlooked, 
to be greatly stressed when. 
, either of or adults, 
ma. you study the con- 
в of his mind or his body, you find 
pot Y the activity his structure 
2 алар. for, 15 not isolated 
activity. The man 
the child; the 


the individual i 
else is he endis 
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INO 
when he is working with others, € = 
when he plays against another р ч е 
should be thought of as playing wi A ү 
since without an antagonist there Y rs 
game at all. Man needs an antagonist жт 
for work and for play; and his antagonis 
is often his best friend.” 


House names.—These are usually decided 
upon beforehand and the selection of suit- 
able names is a matter best left to the 
choice of the individual school. There are, 
however, several points worthy of considera- 
tion before the house names are selected. 
They should be of genuine interest to the 
children, and it is generally desirable that 
local atmosphere be taken into account. 
One should not select, for example, the 
names of four Greek philosophers, or four 
names from mythology, or four planets, or 
from a list of towns or public schools, etc. 
Such house names have no intensity of 
meaning in the mind of the ordinary child. 

The following actual cases will give some 
indication of the method of approach to 
the problem. A school in the heart of a 
district where there were several 
estates invited four of the landowne 
become patrons. Permission was 


ducal 
rs to 


readily 
granted for the names to be used, and 
Sports' trophies were presented to each 


house by these local patrons. 
Speare country, in a school w 
are taken in more than 
children found by 
Popular characters f 


In the Shake- 
here his plays 
n usual detail, the 
voting the four most 
Or use as house names, 
» the names of four of 
re much used for the 
of Interesting house 


lected 
€ more famous ships 
۰ The Intensity of 


his school is such 


= 
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that it exten 
ind paren c M tomeg of the children 
str een int i 
Struggle for house-points, I erest in the 
Опе school uses the name Mou area, 
local families, and thei me four historic 
have become the shields of fie ee 
One district has produced four WA 
of international fam qu Nd 
greatly interested s he children are 
several sibac h а ео 
patrons, In view A adopted them as 
interest, this i ^i He intensity of local 
ара д 5» 18 quite a good idea. . Its 
акпевв lies in the transitory nature of 
а pes. ps In all the above cases and 
st others of their type the children 
are familiar with the history of their patrons 
and are proud of their house name. 
^ pretentious and artificial atmosphere 
urrounding a house name serves no useful 
purpose. The children will merely disregard 
it and whenever possible will refer to their 
house only by its colour name. In fact, in 
many schools, where the house system is a 
strong and vitalising force, there are no 
house patrons at all. The four houses are 
Blues, Greens, Reds and Yellows, and the 
children are as proud of their colour as they 
would be of any other house name. The 
house system is but a means to an end, and 
simplicity in this, as in most things, is a 
virtue which usually leads to sincerity. In 
the remainder of this article it will be 
assumed that the problem of house names 
will be settled by the reader, and reference 
will be made only to house colours. 


—The first move in the 


limin ork. it 
ildi ep em is to divide 


building up of a house syst 
са à du into four teams, and then to 
team a colour. Those in pond 
use are blue, green, red and yellow. M 
children of each team colour КЕЙ 
class have a meeting. The four ne 23 
thus held form the four pu 

the skeleton round which we [us 

Each team in every class no 


«ting and elects а leader, Aa 
«я ER will take charge when i 
For the first term the four 


give each 


man” 
is absent 
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- formed house becoming 


"house-points 


se meeting, all the 
choice of a h A 
class leaders, and 
captain and a 
minute-book 


on matters his h ‹ 
aspects of school life, the mot 
energetic the co-operation Of 
the more pleasing will be | M 


give the initial impetus to th 
the urge to the members to wi 
tion for the good of the ho 
conveyed as enthusiastically | 
ingly as possible. After the e 
officials previously referred t 
master should take it in 

an opinion on the po 


the school, and winning | 


be expected. Fi 
pupils it ош | be 
classroom work 11 
means the only way in which 
be helped. x will be po 
m "t 

ance, steady loyalty, 
EAT. school and 
field, etc. It can be sum 


Ai 


ж. © 
ran does which 
, апа 

or the school 
CET 
‘their school. A cheer 


з, captains and the 
finale to this preliminary 


ribbon. The buttons can 
' from several firms, and 
ribbon can be obtained 
with such titles as 
көлігі g” “house secre- 
obtained in distinctive 
children’s sense 
of their office. 
or ribbons are 
be mentioned 


| committee is to look after 
* of the house and to 

ters shall be brought before 
Such procedure gives the 
lal insight into the 
of the term "executive 


Children leave this first meetin 
сей that their house is a separate 
` the community, 
to be proud of it and 
; it all ue: vow) houses 
ts dertaken, teacher 
meeting has been successful 
ouse à sound impetus towards 


- 


З are responsible for thei 
їп some forms of class team 
i for example, in 
з > types of 
а”. They must encourage 
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shows 
the team and warn 8, аали of 
‚ that he is liable 4 Š 
et house meeting. Care apii 
taken that team leaders, in “eae Ка Де 
do not try to stamp out individuality. Ee 
in the life of the adult citizen, the interes 3 
of the community take oncom бы 
personal freedom must be тера тайға 
well. Incidentally, if а boy shows: deliberate 
antipathy to his team, colour or hous че 
leader should be instructed to i n à 
housemaster, who should then seek the 
reason. It may be something that can be 
put right easily. For instance, Blue's siste: 
may be a Green, and Blue will not be happy 
until he is a Green, too. Every case оі 
antipathy to the house shoukl be investi- 
gated and the matter rectified if at all 
possible. Otherwise the rebel may nurture 
a sense of injustice, and по artilicially 
imposed method such as a house sysiem, 
however justifiable in its general ellects, 
should make any child into an enemy ol 
his community. The suggestion may caus 
an adult to smile, but to a child his house 
and the opinion of his fellows is a very 
serious matter, and one of the defe sts of 
the house system is that unless it is well 
organised and carried out with еп 
tempered by discretion, it will 
disillusion and even subversiv. 
the part of a sensitive child, 
2. The class captain should be 
take control during the 
teacher and should be giv 
Supervise impartially ever 
the class, as well as his o 
as well as his team affair 
He should be ¢ 
team. 


usiasm 
lead to 
e action on 


able to 
absence of the 
en the right (o 
y other team in 
wn. Class affairs 
S are his concern, 


aptain of any class sports 


^s ر‎ 
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captain housemasters са í 
эрага: n lea; i should always 
regarding the children’s Point oF ae Ha: | 
house affairs, lor 


я as between | 
4. Housemasters or housemistresses are It is a delight to UE 


responsible to. the head t days, the head қ 
eacher f ау: à 
conduct of house events and for marta dmi. by wearing a nep 


leo means possible. They 
retailed in this abide ы all the matters ,  House-poinis.—No two sche 
^r Ye 
2 5 | The house committee is averyimportant d me. e awarding : 
dy, and one which can relieve the house- the intensity of es > 
masters of much work. It will choo t y house ұғы 
for inter-ho iti WR а keenness of the staff, and 
| Нег use competitions, build up an recording, that no "wm 
agenda for a house meeting, interview and сап be offered, 
congratulate individual members for some adopted in one school р 
noteworthy performance, and devise ways system has maintained its | 
and means of stimulating a sound house vigour for many years is is І 
spirit. Members of this committee should schools where the system m 
be encouraged to adopt a correct committee introduced, it is suggested thi 
attitude of freedom of expression of opinion, be used as a groundwork w 
controlled by accepted committee procedure. alterations as personal pre 
In a certain school, housemasters invite their ence suggest be introdu ed 
committees to tea once a week and in the Because the ability о І 
informal atmosphere of buns and hot drinks оп a large staff to estimate її 
the work of the house is happily discussed. work which should be re 
6. A house meeting should be held at ог more house-points varies 
least once a month. When the system is each teacher is limited | 
flourishing in a school, 5 Moss ІЛДІ ten РЫ рег pee 
of a house meeting is a delight to the members record purposes, ordinary. 
«x to the lk There is a thrill of Some teachers are reluctant 
pride in the unconscious thought of the than E ро аса ba = 
children, “Неге we are, all our house, more Шапопе with five 
хе — and how sorry we reward а chil 
together in one room STE i f work and with € 
. those outside!" Nowhere in life piece o 
ree i child hold on to a more compact take oft four OLS 
does à " 2 с i ottence. nere 
and pleasant community feeling ar pes the points to | 


i is house. That 1 
well conducted meeting of his ы E З 4 


s why e a month is better ee P 
Pasig Feige” meetings, even if the po. Mene 25 by екенді E 
business transacted is insignificant. Greens RR and 
хий! d idea to have an elected dorée qe н жои a Eu 2. 
d ably with a high-sounding one n P АҢКОО ot 
| | de ecc 5 are scaled a be Blu 
pn head teacher, Reds, 9 and Ye F - 
ter the a value approximatel 
the first teacher, while 


whose one dut 
e ingress 
term includes the i 
quest permission to е 


prevent th 
times the 


ho might re e 
private domain 0 the hone ag Vu proportion pet сз 
k of al e head teacher, reduces the ү: 


», The wor 


h 
ated for school purposes byt 
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each Friday 
write the total numb 


ıe maximum gi i 

any one house is ten. Thee pnts acta 
totalled by the captain and given t he 
head teacher. The captain does E es 
municate the results to anyone di t 
there аге sports points or examination 
points or those from any other source, the 
head teacher adds these to the classwork 
points, thus arriving at the grand total for 
the week, Methods of informing the school 
of the total are suggested in a later section. 


_ Extra points.—In the school whose method 
is under review, inter-house competitions 
are arranged in football, cricket, running, 
swimming, draughts, dominoes, chess and 
table-tennis. In each competition the teams 
are chosen by the house committees, and 
the indoor games are supervised by the 
house captains; for example, when a member 
of the Blue team is playing a Red, the Green 
and Yellow captains act as referees, and 
their final duty is to indicate the winning 
team upon the competition record sheet. 
his sheet should, іп any inter-house com- 
be a very large one—at least 
20in.—and be exhibited in a 
tion where all children can 
ress of the tournament. At 
the end of the competition, the winnng 
house receives ten points, the second five 

points and the third three points. = 
After the term examinations, the top a 
girl of cach class receives ten points, an 
“second and third five and three points 
т is an illustration of 
t on which examination 
and then exhibited on 
At the annual school 
and third in each 
three, two and one points 
th, difficulty 

atever the length, C777. 
This simplifies 


petition, 
3oin. by 
prominent posi 
watch the prog 


of 
the i 
respectively. Fig. 
a convenient shee 
points are collected 
notice board. 


the 
, second 


sports the first 
receive 
wh 
of the event. 


event 
reaper tively, 
or quality 


as a consolati эс 
effort, the "n = 7 — 
of ten points, and the a 
second and third plac ай 
individual efforts receive 
points. In any 
pionships the same 


two systems is used. 
keeps a record of all 
the class captain keeps а 
which is then regularly insp 
teacher. In physical trainin 
is quite different, for this. 
a visible record of points 
increased effort and еї 
school hall or gymnasium the 
on which wide tapes of th 
wound around four cott x 
tightly on an axle. Vi 
points from o to 50 are 
board, and at the end of 
the instructor asks each te 
many points have been w 
simple matter to raise the 
tapes according to the т 
The tapes are pointed, à 
position by drawing pins. 
watch the keen glances at this * 
to realise the value of this sim 

ment. It is one which might 
in the classroom. 


Friday afternoon а 
won by each house during 
in a prominent pos 
there is а board (Fig. 


E piod 
{ ” Ls а E 
Fic. 2: Ww ERKL 
Pic. 3: App ANGEMENT ор TROPHY FOR MONTHLY OR TERMINAL CHAMPIONSHIP 
#6. 4: ONE or Four House SHIELDS FOR CHAMPIONSHIP TROPHY 
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printed the words “Wi 
there are Spaces d 


Which are paint 


assembly, th i 
agi Ns har ur are taken off the board, 
something lik is. “ ; 
places m uod E 43 points," and 
“Greens ae е lowest position, 
ja hed 47 points," and their shield 

› third place. “Of pum 

M 3 the next two hous 
onc = 52 points and the winner has 56 
1115, T 
MUS pen ee teacher, after 3 
ment becomes i t o E 
he ere ntense, places the two remain- 
ing shields in their correct position. There 
15, inevitably, à spontaneous outburst of 
( lapping or cheering from the winning house. 
lhis somewhat dramatic method of inform- 
ing the school of the week's results is very 
useful in maintaining the children's interest 
in the house system, and also gives them a 
clear indication that their head teacher is 
interested, too, a pleasant result that is 
not always obtained by a casual reading 
from a list. Then, the head teacher tells 
the school the total points obtained by each 
house during that portion of the term, 
always in order, mentioning the top house 
last. This method ensures that every boy 
knows at any time exactly how his house is 
progressing, for there is, too, a board like 
the Р.Т. board previously mentioned, but 
larger and more elaborate, on which the 
progressive totals are recorded. 
At the end of each month or term, accord- 
ing to the length of time it is decided each 
championship race shall last, the procedure 
for announcing weekly totals is closely 
copied. The only difference 15 ERE the 
“Championship Board” is called 
This board has e REST 
| ork , and in metalwor 

the "ори 172 shields. Fig. 4 
fit into slits in small 
d. This method 
e shields 


permanent 
into use (Fig. 3) 
п 
the boys have т 
«hows how these 
metal cups fixed 
of fixing is Very 


shields 
on the boar 
convenient, for th 


month or term. 
leader of the la 
becomes class 


and in each сі 
at a whole school 
ceremonial. This not 


question of which team 
class captain, bat 2e 


as much. 
General comment.—The 
outlined has worked very 
large senior school for 
its faults, and there is no 
other systems of awarding 
keeping the school informed 
equally successful. The chief 
for the above system are 
vigour. Simplicity is mai 
all members of the staff realise th 
system is but a means to an end, 
is built up by constant refere 
system, by regular house me 
elaborate means of rece ding 
graphic form, and by the fact | 
term championship races, às oP 
annual championship, maint 
freshness of interest among t^e ! 


Details of illustratio ig 
method of recording examina? 
petition point totals. A conve 
the sheet is 1r in. by 7 in. | 

Fig. 2 illustrates а Weekly Ch 
ship" board. It is about зо іп. l 
made of pr. mre i 
lettering and figures. 

plywood, 


also of painted 
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these figures is I} in. long, and their wood 
base is 21 in. by 10 in. 7 

Fig. 4 shows one of the four house shields 
for the championship trophy. It is about 
4} in. wide, and is constructed in thin metal. 
The design is embossed, and makes a useful 
exercise in beaten metalwork. The shield 
is painted in the exact colours of the weekly 
championship shield. When the shield is 
first cut out, two flanges are left at the top, 
each about } іп. square. These flanges are 
bent as shown and fit into slots in a round 
metal disc. The diameter of the disc is 
about r$ in. For the three shields six discs 
are required and each is fixed to the wood 
base with rivets or screws. The purpose of 
this method of affixing the shields has been 
explained in the text of the article. 

In schools that have no metalwork centre, 
or where there is already some form of house 
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MISCELL E 
ANEOUS CLASS PICTU 


Oak. 

a. Winter. 
b. Summer. 
c, Buds. 
4. Leaf. 

г. Fruits. 


. Ash. 
a, Winter. 


TREES—I 
7 in the Portfolio.) 


(Class Picture No. 1 
3. Black Italian Poplar. 


a, Winter. 
b, Summer. b. Summer. 
c. Buds. Б Buds. 


d. Leaf. 


e, Fruits. (5 


‚ Leaf. 4 
Leaf of Black Poplar. © 
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Elm. 


U 


8 CLASS PICTURES 


TREES—2 


(Class Picture No. 18 in the Portfolio.) 


2. Wych Elm, 


3. Lime, 
4. Winter, 


0. Summer, 


c. Buds. 
d. Leaf, 
е, Fruits, 


481 


4. Alder, 
4, Winter, 
b. Summer, 
с. Buds and Fruit Я 
d. Leaf. 
е. Fruit, 


ASS PICTURES 


; L 
MISCELLANEOUS С 


(Class Picture No. 25 in the Portfolio.) 


9. Water Hemlock, 


I3. Black Nightshade 
I4. Foxglove. 

I5. White Bryony. 
16. Cherry Laure]. 
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TEAC 
HING IN PRACTICE FO 
++ к 01 


WATER AND MARSH BIRDS 
(Class Picture No. 33 in the Portfo 


Puffin, 12 Іп 7% Dabchick, 9$ in. 
8. Moorhen, 13 in. 


lio.) 


Cormorant, 36 in. 
Gannet, 34 1n . Common Sandpiper, $8 in. 
H g Gull, 23-24 in. то. Snipe, T0] in. | 
ВІ ıded Gull, 16 in. тт. Tufted Duck, 1710. 
t, 15 in 1 
nents are from tip of beak to tip 


All теаѕшеп 
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(EOUS 
*^  MISCELLANEO 


SEAWEEDS 

(Class Pi 

1. Fucus Vesiculosus (Common Blad 
2. F. Serratus (Serrated Wrack). 


cture No. 35 in the Portfolio.) 


derwrack). 9. Rhodymenia Ра] 


mat 11 
Io. Chylocladia Arti ulat 
3. Е. Nodosus (Knotted Wrack). II. Ectocarpus Silic ulosi 
4 Laminaria Digitata (Ribbonweed or Tangle). I2. Carrageen Moss or Iri 
$- Chorda Filum (Cordweed). 735 Rhodymenia Bifida 
6. Ulva Latissima (Sea Lettuce). I4. Polysiphonia Urceolata 
7- Enteromorpha Compressa Sea Grass). ami 'Occineum 
очат ore] ( ) I5. Plocamium ( ineum 


. Cladophora Кир 


stri 


TEA nes ы 
CHING IN PRACTICE: 


KEYHOLE Limper 


TOP SHELL 


^ 


ROUGH PERIWINKLE P 


maarama POND SNAIL 


UNIVALVE SHELLS 


(Class Picture No. 36 in the Portfolio.) 3 
rst line:  Cowrie. Keyhole Limpet. Common Limpet. Mail Shell. Tusk Shell. | 
and line: Turret Shell. Top Shell. Ribbed Spindle. Wentletrap. : | 
grd line: Dog-winkle. Rough Periwinkle. Periwinkle. 

netted. j 
yh line: Wandering Pond Snail. River Snail. Marsh Pond Snail. 


г 8 
T 


ж 487 
І RES 
КОО; CLASS PICTU 
“ELLA NE 
SCE — 


SAND GAPER 


PIODOCK . COMMON 


PEA SMELL Rosy ix? 


ж 


OAS SHELL on 
FRESH WATER COCKLE (a> 


» Variegated. Trou 


Piddock, Common 
Great Scallop Clam Scallop Queen or Quin 
Ship Worm Ark Shell Swan Mussel Pea Shell 
ater е. 
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B | 
> CHIEF CENTRES OF COTTON : 


PROOUCTION 


MEAN MONTHLY TEMPER 

EA ATURE w i 

CRED] AND LONDON [BLACK is bs RED J'A 
І А 


MONT a 


3 


(== 
| am: 
m (men D aia 


—CorroN PRODUCTION 


GEOGRAPHICAL CHART 
o. 89 in the Portfolio.) 


tropical conditions of heat and the hea 
table textile, cotton. The compara 
d irrigation in many 3 
s given as an ind 


(Class Picture х 


irt shows the sub- 
f the chief vege 
also the need for rich soil an 
te to the United Kingdom only i 
r the best quality materials compared with the 

of the stages in produc tion 
can be clearly distingu 


This ch: 
for the growth o 
tribution indicates 
The main rou 


uired fo 
Note also a summary 


he Portfolio all items 


region. 
Леа cotton req 
as in India. 

On the chart in t 


staf 
common 


the mill. 
in black and red. 


« 


қ қ 

>% Е5 
ELLANEOUS CLASS PIC 

«СЕТ 

ISCELLA? 


s AEP 5 
— ad B um қ 


[AT PRODUCTION 


f 
4 
| 


CHINA 98 | 


А YEARS CROP-IN MILLIONS OF QUARTERS t 


(Canada) 
matigally; 
nparison 


ЗОТГА 
CHING IN PRACTICE 
Г FOR 


MEAN MONTHLY TE 
AND LONDON [BLACK] 


HICAL CHART—MAIZE PRODUCTION 


GEOGRAP. 
(Class Picture No. 91 in the Portfolio.) 
[his- chart, yesides giving details of the distribution and the proportionate 
harvested by th chief producers, affords details of the conditions necessary for the 
ind harvesting ofthe crop. A comparison of the temperature and rainfall graphs of 
with tHose of Chicago shows the need in general for sub-tropical conditions. 
te are the employment of negro labour; the necessity for covering the crop in 
iden and violent rains; the sacking of the grain for tr 


Joured clearly in red and black. 


m 
me from sue 
rtfolio the chart is СО 


p 
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55 TURES 
ANEOUS CLASS PIC 

i MISCEL 


А MONTHLY RAINFALL AT м OSCC 
ANO" LONDON tBLACKJ 


GEOGRAPHICAL СнАвт--Олтв р 


RODUCTION 


(Class Picture No 92 in the Portfolio. 


) 
shows the extraordina 
Wesperate zone, and the amo: 


| € compared with those of wheat. The 
ànd rainfall graphs of Moscow and London indicate the adaptability of the 
«тем to Wet regions unsuited for the Cultivation of Wheat or maize, altho igh 
About у Lat. the temperature is too low, No 
tion. Milling is usually 
chart 


the quayside for « ick 
In the Portfolio th 


ELS, 


Ара May терчу 


Ind 


MEAN MONTHLY RAINFALL 
AND LONDON ounce? қ 


MEAN MONTHLY TE 
MP 
AND LONDON сака 2 AT CALETA ГАН 


GEOGRAPHICAL Снакт--Кісе PRODUCTION 


(Class Picture No. 93 in the Portfolio.) 


y clearly the suitability of the grain for the swamp 
inder the monsoon climate in India and China. Item 

and sub-tropical regions and the need K 
ous amounts harvested should also be 
imitive methods of the native Ш 
black colouring Of | 
ditions of 


[his chart shows ver 
ed particularly t 
he abundance of the crop in tropical 
Mediterranean districts. The enorm 
ared with other cereals. Note, too, the pr 

at the quayside. The red and 


nd the human porterage à 
y useful in comparing the climatic con 


tene 


Portfolio is speciall 
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5 TURES 
LANEOUS CLASS PIC 
MISCELLANE 


Wires to Mains. —77 


ELECTRIC CLOCK 


Diaphragm or Drum 


A \ 25 ` Қ IN Mouthpiece 
"és 


Carbon Granules 


External 
ar 


THE TELEPHONE and 
THE HUMAN EAR. 


Membrane or 
Drum 


5стЕхсЕ—1 


(Class Picture No. I41 in the Portfolio.) 
The Шайтан on this Class Picture show 


the workings of an 
; an Electric Clock; 


and a Telephone, 


Electric Bell; 
which is сот 


à Vacuum 
dared with 
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| 


ШІ 


Escapement 


Escape Wheel 


ar 


pm 


PARTS Of A ELECTRIC LIFT 
GRANDFATHER CLOCK 


ScIENCE—2 


(Class Picture No. 142 in the Portfolio.) 
rhe illustrations in this Class Picture show а Spring Balance; the parts of a Gt n 
Clock; the works of an Electric Lift; a piston coupled to a Crank through а C08 
simple lever); Coal Tongs (dou 


conne ting rod; a Motor-car Clutch; a Crow-bar ( Г 
Nut-crackers (double lever); a Wheelbarrow (double lever), and a pair of 


lever). 


Water Inlet.) 
Washer Nut 


lying reservoir can be supplied 
is shown of à Ball Tap, which 
aintained auto- 
ans of applying 
Pump, a Water 


fi 
brakes on the 


Wheels of ey, 


а Mercury Baro 


€ workings of a 
meter are als 


О shown, 


496 


hs. 
EN 


qutm 2L 


Ignition Slider 
down 


Flame or 
Ignition 


% 
1 


Me 


222772227 
“ 


4 


Gas and Air 
Valves open 


2nd Stroke 
FOUR STROKE MOTOR ENGINE | 


Ist Stroke 


ScIENCE—4 
Picture No. 144 in the Portfolio.) 
ture shows a section through the Boiler of a Locomotive, the we 

a section of a Gas Engine, and a Four Stroke Motor Engine. 


(Class 


[his Class Pic 
of a Steam Engine, 


ARRANGEMENT OF CHIMNEYS 
IN A HOUSE 


L $ 


4 


n"a an, n"a.,. 


| 


>” 


Sctence—7, OPTICAL ILLUSIONS 


(Class Picture N, 


9. 147 in the Portfolio.) 
ам тты вые are perfectly straight although they appear to curve inwards. 
Mie Ue omer терінен the drawing as а view of some steps taken from above, Then it changes and appear 
meme. 
B Тм» apres ot Gert to bea View looking down Оп an oblong box but this also changes to an upward view, 
* The Mrs е4 deden are exactly the Same size although the others near them make the Same sizes appear diffe rent 
$ The owon marking do sot form a Continuous spiral as might be Supposed. By following them round it will | en that 
& Tie MA tines кмм across the circle are all parallel although they appear to Converge in pairs, 
IR IT" ed the four Teetangles are al] tly straight апа Parallel, 
- Та ика шын, Men tbe ime are all parallel although they Seem to be twisted to Peculiar shape 
atra) equal in s t the one on the Tight appears to be much la th 
- The тен обаа tine, are the same length but the arrange: s then an te other 
s Tir Modo à hir Petters appear at one time to be Pointing down 


BUTT HALVING 


ANGLE 
DOVETAIL 
JOINT 


section THROUGH A 


SCRIBED JOINT a CROSS HALVING 


м5 MITRE 


~ 
MAŞ 


WOODWORK JOINTS—I 
(Class Picture No. 148 in the Portfolio.) 
s illustrated in this Class Picture include:—Butt Halving 
Angle Dovetail Joint; Tee Bridle Joi 


Dovetail Halving ; t 
oint Shouldered; Stub Mortise and ren 


ortise and Tenon J 
Double Mortise and Tenon Joint; Mitre 


and Cross Dovetailed 


[he woodwork joint 
Tee Halving; 
Through M 
jrtise and Tenon Joint; 
Scribed Joint; Cross Halving, 


Halving; 
Bridle Joint ; 
Bare faced Mc 
Mason's Mitre; 


OUS CLASS PICTURES 


DOVETAILED, 
TONGUED 

HOUSED OR 
JOINT _ Ores 


KEE 


BUTT MITRED CROSS -TONGUED 
JOINT MITREO JOINT | 


34 


MITRED BUTT JOINTS 


is 


REBATED AND BEADED 


3 


222224 


CELL 


se Tongued 
ued Mitred 
» and Rebated 


A 


puoe oe 
TE -BEAM JOINT 


CONSTRUCTION OF A 
SHED WINDOW FRAME. 


WoopworK JOINTS—4 

(Class Picture No. 150 in the Portfolio.) 

Ihe construction of a 5а 
in this Class Picture. Тһе joints ill 


used where sash bars cross at right 
ecribed shoulders on bevelled edge; Bridle or Tie-beam Joint, 


Joint 


friend" has enshrined himself 
of the human being ever since 

his wild ancestor first 
from the shadows to bask 
of a prehistoric fireside. 


empt nondescript 

the dignified son of a 
| aristocrats, that makes 
man begrudge a kindly word or 


home there is something about 
an unk 
he 


the world's great 
weather or in foul, and 
his master's friends and 
give faithful service that 
dn fortune will corrupt. In recent 
of the dog as one of 
family life has 
that to-day, in 


1 


the register of the Kennel 


» CARE OF PETS 


DOGS 


y be? 
Eu What Шы са you 
With a thoroughbred you know whe 255 
3 bought him knowing thí 
0709 have pa its tliat 
4 ts апа habits t 
special CHEE ANCE, one rations 
have marked his species for genera * 
whereas with the mongrel you жш only 
hope that he will turn out well. Then, again, 
if you take a material point of view, whatever 
you buy—clothes, furniture, ог garden 
plants—if you are not content with a shoddy 
article, isn't it more important to have 
first-rate quality in a living creature that 
will be with you for many hours and in 
many places? 
The next step is to decide whether to buy 
a puppy or a grown dog and which is the 
most suitable breed. It is often thought that 
the dreaded disease of distemper is caught 
only in the Puppy stage and that it is better | 
therefore, to buy a dog that has passed that 
period. Dogs can suffer from 
on several occasions and ther 
why a Puppy properly kept should not be 
е same time, 
definite habits 
whereas a puppy 
and his training into 


this complaint 


: deal of interest and causes co ie АДУ 

ha сар оғ е Ordinary little trouble. With regard ^n ех ж б 

er ore ying, 2 is reed, no decision should be made without 

x Erie SA F : ое firstly what type is suited best 

at their eee bak Cr dam or the conditions under which you live and 

шен EAT ЕЕ от pos towards dogs, It 
unwelcome x : 

Mw саң ы thing OE Such a big Breed, ds - А ЫГ » t 4 

A 1 CIS. ар D FOE ,2 а тапап, 

attractive, Woolly stage dogs enclosed „ы Fed ашы Reid 

i E » 6а within the confines of t} 


OLD: ENGLISH 
SHEEPDOG 


Docs—1 
(Class Picture No. 28 in the Portfolio.) 


se unless there is ample 
for long walks and free 
A large dog may command а 
admiration from neigh- 
have the natural trick 
his respect for you, 
animal kept in subjection with 
a friend but a dangerous 
for the average 


ordinary town hou 


provision at hand 
inning 
ertain amount of 

rs, but unless you 
( control, he will lose 
1а sulky 
10 longer 


Consequently, 


Ф 
a whip 151 


servant 


town dweller with à small garden, 
or Smooth-haired Terrier, à 


advisable; or if your in 
direction of lapdogs, 
anian, a Griffon ога 
few of the many types 
decided upon the breed, 


the local newspaper or in any 


available. 
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FEEDING TROUGH FoR LONG-EARED BREEDS 


Feeding.—Before leaving the breeder with 
your puppy, be sure to inquire what food he 
has been accustomed to and for a time keep 
strictly to it, as sudden changes in diet are 
very likely to cause digestive trouble. Small 
puppies should have four meals a day 
consisting, generally speaking, of prepared 
milk food and puppy meal, a little raw or 
cooked meat, and green vegetables. White 
bread, sweet biscuits and cake on no account 
should be given. It is a good plan to begin 
the day and end it with a milk food and 


| med No definite rule can 
ee ch your Puppy at feeding 


helps to kee ; 
кесте ер найы С. order. It is a 
bone from which, for a iod ou 
meat has been removed. Let pe E 
to gnaw after every meal as an aid "n ps 
flow of saliva. Whilst on the EXE. ot 
pow s the amount of food reduced to 
«ep them in iti 
mecs by allowing Heed БЕ шеді 
quarters of ап 
ounce of food per day for every pound the 
weigh. This does not include xu 
gravy, which, 
though of course of no great consequence, 
they are better without, but it must be 
emphasised again that amounts given must 
vary according to the dogs. Heavy and slow 
going dogs naturally require less food than 
those that are very active and well exercised. 
Once the meals of your dog in particular 
have been established, be sure to give 
them at the same time each day, as this will 
help digestion and encourage regular habits. 
Do not make a custom of giving snacks 
between meals or tit-bits from the table. 
They will not only ruin eventually his 
digestion and thus make his life a misery, 
but also will cause him to be a nuisance 
when visitors come to the house. It is very 
to resist the pleading eyes of a pet 
m his meal before you 
him lie down. 


difficult | 
but be firm; give hi 
have had yours and then make 


i к j hing.—A dog 
Hygiene. — Grooming and was ( 
as a family pet is leading an unnatural 
to a very great extent and it is essentia. 
for his well-being that his toilet un 
ion. 1 i r so on 
daily attention. Ten minutes p eel 


time spent 
a i also give the 


many 
opportunity , 
at the beginning. 
пеше matter—à 
ind а brisk 
For dogs, а Паш 


] varieties in ex 


dif 
there o 
necessary. 


the «mooth-coatec 


order to save ei 
toothed metal es 
the animal to get rid off 
ing does not 
of insects or 
caused is often 
dog to help ocn 
some of the long-haired 
improved by А - 
should be performed by 
person but the beneficial effect 
the expense. і 
The constant m. 
point, ЧЕН en 
the hair is robbed of its natura 
the coat, in consequence, 
brittle. On the other 1 
for washing; it keeps his. 
and free from the dog 
offensive in a home. 
the dog affords perhaps 
he delights in a quick 
or in a long quest 
grass, followed by a | 
series of quick drying sp 
own method; are the me 
home similar? Where doe 
come into the operation? 
is the crux of the argum 
necessary without à doubt; t 
living require it, but be u 
Stand the dog in a bath of /uM 
wet him thoroughly and Û 
shampoo or à soap spe 
for dogs. It is the ordinary 
that is often the cause 
his ruff (the place where 
shelter) and work in à SP 


THE CARI 
mbit aml inflammation may be 
aad water causing irritation. 

raw him wel in clean 
a Bathe disinfectant added, and 
te had a vigorous shake, give him 
тч down with two or three towels 
him ont for a sharp walk until dry, 
inter ім him lie down in front of a 
A bath кеі as this, once every fortnight 
касы and once every two months 
Me cider periods can do nothing but 
te & dog excepting, of course, if he is 
ww date. Puppies can have their 
Geet Bath ш кес as possible after they are 
Ча Weeks ОМ, but the operation must be 
qukkly, and drying should be 
МЕБ and carried out in a warm place. 
А “ну coat can always be kept clean іп 
WK bathe by brushing in one of the 
E dry-cleaning powders on the market, 
bot be sparing in its use as it has a tendency 
fo stay la the skin. 
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Wowing.—Attention to a dog’ i 
› og's sleeping 
quatem & of equal importance to all other 
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ating to canine hygiene. A dog 
is entitled to proper comfort and will repay 
vou by creating no disturbance at night. If 
he is to sleep in the house, see that he has 
a basket or bed raised from the floor and 
placed in one particular corner that is free 
from draught. He likes his own special 
blanket or cushion—a sack stuffed with 
wheaten straw is advisable—but make sure 
that it is always clean. If you insist that 
he has no right to trespass on chairs or 
couches, he will soon learn to use his own 
resting place, and once that is established 
leave him in peace to go there whenever he 
wishes. A large dog should, of course, sleep 
out of doors where a proper building should 
be set apart for him. Now he does not require 
a palatial construction of several rooms or 
does he deserve the indignity and danger 


OF 


matters rel 


hy 
А027) 
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ban 
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ot an old box t 
No, all that bs pu 


| 15 ч ventilation 
mova 5 я possible make it 
пене atthe em аш тш te 
the opening to b again. It is better for 
than ih o Б e at the end of a side rath 
‘an 1n one of the ends so that th er 
‘ur ; e dog can 
curl up away from a direct rush of wi | 
also there should always b Me 
of getting into tl 5 1 
purposes. For fooni Eu ME 
bricks are all quite E ыо; 
cament da ЧЕЛ e, but do not use 
through ааа. Б. ede e 
chosen cover s we LS flooring 15 
Mri o it freely with pine sawdust 
in order to absorb any moisture and to keep 
the kennel free from any doggy smell. It is 
a good plan to fix a low bench to the floor 
for the bed but it is not necessary, and your 
dog will be very happy on his bedding of 
wheaten straw or pine shavings. The kennel 
must be kept scrupulously clean. Shake up 
the bed every morning removing all soiled 
parts, and as often as possible sluice the 
floor with water to which a little disinfectant 
has been added, drying off with a sprinkling 
of sawdust and renewing it when the moisture 
has been absorbed. These precautions, the 
addition of a weekly spray of disinfectant 
over all woodwork, will remove the possi- 
bilitv of skin troubles and prevent the 
harbouring of insect pests. There is another 
remember. Will circumstances 
to spend some hours on 
tual chain is an infliction 
of the greatest cruelty that none but ignorant 
or callous people would insist upon but a 
certain measure of control is often necessary. 
In this case the running chain is à boi 
method of serving the poses опе 
collar high from t 


point to 
compel your dog 
a chain? The perpe 


wire, 
and as 
nient post or fence : b 
м «ible and supply the chain or leash Ta 
ap 1] run freely. If you u 


a metal ring that wi 
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meis and nu EE "acm 
will save hi: : 
of wet Начу. from the mad as 
Whilst attending to the Жер 
ments do not forget the feeding 
They should be enamelled | 
earthenware and a e 
diately after use. n be . 
water should also be 
that your dog can drink ' 
will not have to depend on се 
draughts. ^ 
Exercise.—- 
essential duty if you wish 
in good health and, in parti 
eczema. It is a curious 
dog is often better 
the country, the reason b 
the former is taken for 
two, the latter, with a 
posal is expected to ej 
he wishes, which is not often. 
enough to go for a walk % 
or mistress or to hunt 
a country road, but there is 
wandering aimlessly about 
out a companion with which 


off in a 
totally ignored 
at the time. He 
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ers—Do not be afraid to 

or ру ет. Take your puppy аз 
Ee" he i d and teach him to be 
soon as e is weane "e h or 
clean by going to a box containing агі 
sawdust. Put him on the box several v 
a day especially after meals and you wi 
be astonished how quickly he will learn 
to go to the place himself. Older puppies 
should be put out of doors and if, on return- 
ing, they then misbehave, a sharp scolding 
followed immediately by ап ignominous 
thrusting outside again will soon cure them. 
Sometimes a dog will develop bad night 
habits in the house or soil the bed. In the 
first case, make him sleep in a closed basket 
for a few nights and then as early as possible 
in the morning put him out of doors for a 
short run; whilst in the second, if a change 
of bedding will not meet the case, giving 
him his food on his bed will soon make him 
respect his sleeping quarters. 

Worrying at meals has already been men- 
tioned and will not occur if a rigid rule is 
made and kept from the first, forbidding the 
offer of tit-bits from the table. To cure an 
older dog that has developed this bad habit 
the only way is to banish him to another 
Toom at every meal time for a few days 
He will not like this but will soon under- 
E the reason for it, 

eying orders.—Teachin obedience is 
Probably the most difficult epee Ж. | 
training for it envolves so — л 
patience and understanding. It js difficul 
too, to lay down set rules, for treatme icon. 
vary according to the age, intelli е кы 
temperament of the partic Ta 
ever, in the first place, 
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time, 


and 
ular dog. How- 


excepting in the 
To 


h; if their owners 
sight, they know. 


SIO 


never lose 

your tem 

жр want to be iu 
t there are times wh 

quiet and undisturbed me 

ing little creature, so ds 


Indoors, he will 


‚а fidgety, wander- 
to lie down, Say “ » begin by teaching him 

ése. ee У “sit” or “Не down" 
press him down gently i own” and 
position. Hold him thee л the required 
and when he attempts to or a few seconds 
finger and repeat get up, raise your 
at odd taes Mes pes aer 
the same words, no mo ys, always using 
mcs » re and no less, and 
i К am quickly. Again, you will expect 
sockets Fre house dos and bark at the 
naturally, s челен. This he will do 

y, so encourage him at first with 

pat and a friendly word, but if the caller is 
Mie n ұл; acquaintance, always 
xa n rid de word "friend" 
йг a d E yi earn to recognise 
cps, and “friend” will be the signal 

to stop barking on any other occasion. 
Out of doors be very critical of your dog’s 
behaviour. The speed of modern traffic is 
beyond the average dog's comprehension 
and with regard to any other nuisance 
created by him, do not forget that you are 
legally responsible. While in the puppy 
stage, teach him firstly to get used to a lead. 
Го begin with, he is sure to rush ahead and 
tug furiously to get away, or later, disgusted, 
he will sit down and refuse to move. Nothing 
but patience will overcome this. Shorten 
your lead until he is kept at your left side 
and if he sulks, stroking and patting will 
soon restore his temper. You will probably 
have to do this several times but it is far 
better than dragging him along by main 
As he grows older he must learn the 
“Go” and “Heel”. By now he 
лап to strain at his collar 
bably like him to be trust- 


e nuisance of a lead. 
11 “Heel” 


force. 
words, 
knows better t 
but vou will pro 
worthy without th 
Consequently, now and then ca 
the same 
1 vou and à 
that he likes, 
a long way 
r and more 


at 
behini 
or something 


reward will go 


auccess An olde 
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much for his 
how quickly 


as his master wishes, 
to respect the word “бо” 
out that word he must refi 
master’s side and then а 
crossings, and of inter ы 
people and animals will be at 4 
Before you can say tha 
of your dog is complete there a 
points that need attention, T 
pline in the garden and when 
hiking in the countryside. | 
Soft earth is a lovely plac 
bones and biscuits that so often 
think have been r 
to teeth and digestion om ' 
once turning over а part | 
had been lying unused for a t 
with horror uprooting one 
those nice hard squares 
regularly for as a wind-up 
Fortunately the ground wa 
what is to be said when flo 
turned into a doggy cem 
There is but one thing to 
to respect your flower b 
your neighbours, othe 
restriction to a chain anc 
much of the exercise 
Start him when he is you 
loosely round the 


4 the full. Firstly, 
ce 
he is well conditioned, 

miles is more than 

can stand; n 

irritates his 

heather E inflict a 
for several days. 


lied; it is when 
that the fruits of 

A dog's joy is 
and infectious when he comes 
meadow land with its legion 


! wents and 
Amd the wonderful 


that no dog 
the act of 
responsible 
doubtful if a 
blamed when, after 


losses from 
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Instinct js so 
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A i t а dog. Just 
strong that it is PE File garden will 
as a strange cat ж all manners in the 
cause him to forge so the sudden whirr 
excitement of the chase, ch for his restraint 
of a rising bird is too E r with disastrous 
and he may venture too fa 
PEU ue th hoped at exception 
will not be taken to the emphasis А cause 
the duties of the owner. It is e gw rs 
EN Sen some 2 d actual 
a misconception of the true place ван 4 ES 
ability of the dog and thus a шаш eM 
of attack is given to those people who n | 
have all dogs removed from family a S 
Your dog for all his wonderful. traits а 
character should never in food, in shelter, 
or in treatment, be accorded the same rights 
as the human being. Everything that he 
does is in accordance with his own peculiar 
animal nature and the only things that he 
knows of the curious rules and regulations 
of the human being are those that you have 
taught him. He obeys, not because he under- 
stands the why and the wherefore, but nine 
times out of ten solely because his capacity 
for affection compels him to do what his 
master likes him to do. You can teach 
him to steal as easily as you can teach him 
to walk on the path. In very many ways 
he is a reflection of yourself and by him 
you can rise or fall in the eyes of the dis- 
cerning, Consequently, keep him fit and 
healthy, order his manners firmly and insis- 
tently, let him in no way become a source 
of nuisance to your neighbours, above all 
treat him kindly and then, as the prehistoric 
woman said in the immortal work of Kipling, 

He will b our friend for always and alate 


Notes on the Chief breeds. . 


at its 
as a domestic 


Setter js one of 
ie most Po and beautiful of all sa 
A в elegant orm and feathers 
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WIRE HAIRED Ù 
FOX TERRIER a 


BULL TERRIER 
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(Class Picture 


of the recognised strains and it is perhaps 
bv an occasional crossing with the Pointer 
that in some types patches of black, liver, 
lemon or orange are to be seen. These patches 
ought never to be heavy and the Setter 
coat is slightly flecked with blue is 


w he we 
«till preferred to the tricoloured variety. 
Their proper sphere is either on the ne 
the 


when the red grouse are in quest, or on 


SEALYHAM 
TERRIER 


BULLDOG 


AIREDALE 
TERRIER 


stubble and amongst the root crops 
September comes in an part 
begins. 


POINTER. 
to the hound group of 


the Greyhound ап 
grand field dog ап 


the same work on 
in water, finding and 
uncanny accuracy and 
tender is his mouth that a 
will carry a bird a great 
ruffling a feather. In colour 
black, and besides his sporting 
he is very affectionate and 
ап excellent man's dog. 


The Greyhound is the 
conservative of all dogs. 
his speed and is kept for 


take instinctively 

Жай of coursing and very 
necessary to fit them for 

on the racing track, 


іп popularity 
reason is not far 
and merry dis- 
E Small size 
er Spaniels, pre- 
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emin ion in the 
inently fit him for a companion In 
Ee vat as in the field. He is easy to 


train and very intelligent. 


m. hounds were the 

Er ж Aai Great Britain 
very first of the canine races 1 em 
to come under the domination of scientific 
breeding. Something different was wanted 
towards the end of the seventeenth century 
to hunt the wild deer, that had become some- 
what scattered after Cromwell's Civil War. 
The demand was for a quicker hound than 
those hitherto known and people devoted 
to the chase began to breed it. 

The first known kennel of Foxhounds was 
at Wardour Castle and was said to have been 
established in 1696. Improved breeding 
through the years has produced perfect 
specimens. 

In elegance of form nothing has been lost 
and there can be no other hound to possess 
beauty combined with power and the essen- 
tial points for pace and endurance in the 
same degree as the Foxhound. 


Terriers.—The  Terriers form quite a 
large group of domestic dogs, their name 
from the French, terrier, a rabbit burrow 
indicating their original use for unearthing 
game. Beyond that of the Fox Terrier, the 
Bull Terrier and the Black and Tan or 
Manchester Terrier, the relationship of the 
other types to the species is rather remote 
though all bear the distinctive short, arched 


skull, alert а Х 
нелее, рреагапсе апа high degree of 


Fox Terriers co 


two well-known breeds, mprise 


the smooth- and 


' and they 
| adjusting 
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white and tan ; 


t i : 
markings should ypes with liver-coloured 


be avoided. 


AIREDALE TERRIER. — The Airedal 
above ground and in water can aids j 
perform In à very excellent manner Ee қ 
thing that any other Terrier can do a 
4 Asa water dog he is of course in his element 
lor work on land requiring a hard, stron 
fast and resolute Terrier he is, needless D 
say, of great value, and is said to be also, 
when trained—as can easily be imagined 
when one considers his power of scent, his 
strength, sagacity and speed—a most excel- 
lent gun dog. He is, in fact, a general 
utility dog for, in addition to the above- 
mentioned qualities, he is an incomparable 
guard and a most excellent and faithful 
companion. 


SCOTTISH TERRIER.—The Scottie is 
a lovable, game little dog, and a determined 
hunter of rats and other vermin. Не is one’ 
of the hardiest of the domestic breeds, keeps 
remarkably true to type and his shaggy body 
is always spruce and attractive. In dis- 
position he is very companionable and loyal 
and can be depended upon as a trusty guard 
of his master and his master's household. 
His teeth are very large for the size of the 
dog, a relic of the days when he hunted the 
fox amongst Highland crags. 


SEALYHAM TERRIER.—Sealyhams are 
smart, plucky little dogs. They are hardy 
T^ h more intelligent, tract- 
than the casual 


stinct very highly 
d on short legs, 
rough, weather- 
ide head, strong 
big heart. x 

У "hey will provide 
LAGE De. i their owner, 


many h in many Ways: 


and prove their 
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2n oldest nati 

They were the or 
all the game little Terr 
cultivated into ES 
are active little T. 
Cherished with — wem. 
native country. They are 
house-dogs and guards, 


BULL TERRIER .—The В 
à cross between a Bulldog. P: 
haired Теселі к 
able for its courage А 
Although not prepo к= 
with his white coat and sug 
ness about the mouth and | 
nevertheless an ideal Y 
resentful of undue pampes 
ence, but to his master | 
affectionate, and will fig 
his defence. Although in 
there is nothing petty in h 
He is neither aggressive nor tre 
with children he is co 
makes a 
claimed for him that to-day 
the true national dog of п 
<< 
COLLIE.— The Collie hasa f 
ful brain. Although no lon 
sporting dog, he can be tan 
of a Pointer, Setter or Water 
is clever at hunting, having 3 


nose. He is a vermin 


faithful watch 
an assistant to the flock п 
and drover, he takes his 
place. He is shy in dispo 
make friends with strangers. 


OLD ENGLISH SHEEP 
English Sheep Dog combin 
person the drovers | 
companion. He is реш 
gent, workm m 
mentally a busy dog, ane ё 
streets of a city, he > 
an inherited instinct t 


тне 


desirable 


Р , but is of 
as a watch dog. "Although 
indicate great strength and 
often very difficult to rear. 


They are considerably 
all make excellent com- 


AT In the Black Forest, 
„йз Cu dae the Great Dane 
"mployed ting, but in England, 
The was introduced in the I9th century, 
eveloped into one of the best watch 

, Standing nearly 
Tenowned for his 
gt and ination, Mainly 
breed 1.28 appearance, it is quite 
1 but despite his usual friend- 

his occasional excitability 


often make 


i "ult to contro]. 
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ALSATIAN.—The Er an BE 
England before the War, ilitary work done 
t and methodical military E uis 
excellen in the Trenches in a : , 
by these dogs in D. d. due and 
A h drew fuller attention | ры 
omm alike our officers and Red € 
i 
i ne front. k Я a 
De d their sagacity, hà 
age and resourcefulness under fire are aimo: 
like incredible fiction. да 
Captured specimens of the bre dee 
adopted and brought home, and they | е 
to Бе so engaging and wise companions : 
enthusiasm in their favour led to many = ; е 
being imported and bred from. Alsa ia » 
are exclusive; they attach themselves to or а 
person only and show implicit obedience. 
Very few lessons are needed to make an 
Alsatian understand what is wanted, and 
he has a keen sense of direction and an 
unerring homing instinct; He shows a sur- 
prising fondness for young things, kittens, 
puppies, chickens and children and will 
stand treatment from a child which he 
would resent with dangerous anger from 
an adult. 


MASTIFF.—The English Mastiff came to 
this country in the 15th century. He remains 
our most distinguished watch dog. Пі 
vigilance, his formidable presence, his aspect 
of ferocity, his deep penetrating voice, his 
great weight of body and strength of limb, 
give him Supremacy as a guardian of lonely 
homesteads. He is not by nature a bad- 
tempered dog, but is quite docile, although 


he can be dangerous when roused to anger 
by unwarranted visitors. 


DALMATIAN —The Dalm 
monly known as the COACH 
appropriately derived Írom hi 
following the carriage and for 
about the Stable, and acco 
master’s horses at exercise, 

He is of a friendly disposition 
being trained to remarkable cley 
mental merits and unique 
make him a most desirable 


atian is com. 
DOG, à name 
S fondness for 
living in and 
Mpanying his 


» Capable of 
yerness, His 
Personal beauty 


dog. 


T popular in English 
ч { In his uncertain tem 

А r he is always ready to accept battle Ax 
ripis d needs careful handling, but to 
115 master he is a loyal and good companion 


and is usua i i i 
ue usually quite dependable with chil- 


PC М ERANIAN.—The Pomeranian in Eng- 
land is solely confined to the diminutive 
breed, taking his place as a lap dog. In 
Germany he is known as the Spitz and as 
а descendant of the Eskimo breeds was once 
of service with shepherds. ‘Beyond his attrac- 
tive appearance his utility is negligible as 
his temper is uncertain for training. 


PEKINGESE.—The Pekingese is the most 
attractive and original of all Toy dogs, the 
nobility of his descent, the antiquity of his 
history, and the dignity of his character, 
making him the popular dog he is to-day. 
Ihe study of his history is a mystery; it is 
hard to believe that three thousand years 
ago he existed in the Celestial Empire no 
different in type and character from what 
he is to-day. These dogs were kept with 
Jusiveness in the palaces of the 
and until 1860 no Euro- 
ked upon a Palace dog. 
In this year the French and British forces 
entered Peking and sacked the Summer 
Palace. Five of the little dogs were left 
behind and they were brought to E 
by Lord John Hay, one being presente 0 
ictoria, who kept it at Windsor 
leath ten years later. 


jealous exc 
Chinese emperors 
pean had ever loo 


Queen Vi 
until its « 
unfamilar with 
his long-bodied 
ilingly to the 
s sold by the 
the debonair 


DACHSHUND.—People 
the sporting properties of t 
breed are apt to refer a 
Dachshund as “the dog that 1 


vard ”, and few give credit to 


TEACHING IN PRACTIC 


TT. 


P: b 
E FOR 


E line they will od E 4 

and get over the 

incredible. ground at 
As a companion in the 


gentleman, cleanly in his 
and unobtrusive. 


The three varieties differ only 
of coat; they are the sho 
haired and the 


SCHIPPERKE.—The 
position is most affectionate 
a good deal of jealousy. 1 
attaches himself to one p 
very inquisitive nature, and 
into everything, the slight 
his attention and causing him 
the cause. He moves with ca 
His alertness, quick ear and | 
bark make him an excellent ж 
house. He is a useful size to 
and his cleanliness of hal 
recommendation. He follo 
excellent ratter. 


Ailments of Dogs.—Dogs 45 Y 
hardy animals and when well 
so liable to the many comp 
the human being, but for 
any one of the diseases peculiar. 
race may attack Ve dog. 


unnecessary pain ак 
saved by prompt attention 


so a few notes on matte 
service. 
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i regular bath and proper care disinfectant solution is not advisable until 
of the kennel disposes of these in à normal the i i ` this is only a super- 
the trouble becomes acute, then ficial cure and does not touch, for example, 
should be Tecognised and dealt Бе parasite that is lodged beneath the 
ir special requirements, skin, us only a 
icular complaint examine 


temporary 
afforded for a co 
he scratches himself, for no 


relic f 
mplaint th 


at may тесіп 
many times. 

should Scratch unless he jg Fleas.—These are particularly | 

Coat. An immediate bath in à Some to 


rouble 
the long-haired breeds of 4 


ORS and 


the constant і 

irritation oft ERR. caused by their 
are Superficial insects a hare ae they 
advised, or a thorou h аа. as Previously 
and the bedding sim usting of the coat 
will soon dispose of the paci powder 

Hones to e trouble, 

vest bugs.—These small, red i 
generally appear round th 2 nsects 
of the legs and € nose, the joints 
rented os b is Hs belly. They can be 

Mai y Eus as above. 

Toe Ж be dreaded complaint is of two 
Seed а M and the follicular. The 
t ious both tc pa BC E: МАЗА Mer 
It г in be rec 4 RS and human beings. 
i an ecognised by the parts attacked 
қ coming bare and developing small spots 
that result in many sores caused by inces- 
int s rate hing. The disease usually attacks 
the skin round the eyes, the flaps of the 
cars and the joints of the legs, then spreading 
ill over the body. Do not be alarmed when 
appears, for although the dog may be 
n unpleasant sight for a little while, treat- 
ment will get rid of the parasite in ten days 
nd then the hair will slowly grow more 
luxuriantly and stronger than before. А 
ulphur bath twice a week, accompanied by 
‚ daily dressing of the parts affected with 
ı good sulphur ointment, will afford a cure. 
In the meantime everything connected with 
the dog, kennel, collar, brushes and so forth 
hould be thoroughly disinfected. 

Follicular mange is fortunately very rare 
nd unless the dog is a particularly valuable 
ne it is generally advisable to have him 

destroyed at once. In this case sores do 


t develop early anc 


ritation, but bald, scaly patches with a dirty- 


varying in size 


кеуі colouration appear, 
{г m that of a sixpence to hiuc At 
th outset, the best thing 15 to ee 
eterinary surgeon, who will be 825 | 
ognise the parasite with the al Pn 
K ope. The disease can be cured, 
тет ist months and the dog 


she treatment may 1; 
a л carries а good coat afterwards. 


idor i І 
y rm.— This annoying complaint, ave 
Р gious to human being 


ns, is conta А 
a : and dogs and the cure 15 


д fur 
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] there is little or no. 


often very tedi 
skin appear in various 
in the side of the fac 
on the front of the forelegs. 
ing 18 noticeable with 4 | 
ance of a few small, гей р 
A slow but effective | 
parts affected with тм 1 
day and follow by a p 
soap. 


good brand of formalin 
Ticks.—These аге often сс 
that roam around rabbit b 
In contact with sheep. 
looking, grey insects m 
themselves to the head and 
they grip the skin with suck 
be standing on their heads. It 
matter to remove them as only 
at a time are usually seen and 
extracted with the fingers, 6 
with a pair of forceps. No 0 
should be necessary. 
Worms.—Worms belong to 
more serious form of parasit 
dangerous not only for the freq 
occurrence and the insiduo 
attack, but also for the 
that find in them their 
two main kinds, the round one 
attacks puppies, and the tape 
affects adult dogs. Fortum 
easily destroyed, but there 
delay in getting rid of them, f 
a grave menace to à dog's 
puppies often the cause of de 


repeatedly and often 


skin, causing contin 
For the treatment there 


remedies on 
capsule form. Choose one made 
b recognised s ts 


to adult dogs it is also advis- 
a habit of dosing them every 
or so, for no matter how well 
4, worms will persist іп appear- 
again. The tapeworm is a very 
, and besides the harm 


and poor appearance of coat; if 
peared it will continue until the 
removed from the system. 

‘dosing, using any of the prescribed 
or capsules according to the size 
the animal should be kept with- 


ven a light meal. Some- 
worms have been present a 
removal is very 

case a teaspoonful 
Es a little milk 
necessary for the average house 
given each morning for three 
Ede is administered. 
| vee m dose, a second 
а make the сше complete. 
E ts common to 
p created by parasites, 
into detail within the 


of E be Sought at 
are 2 assistance t 

render qr dpt of carly 

2. t aid before his 

à few hints on what 


меп your dog is out of 
= Sat must be noted, 15 Шеге 
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Distemper.—Despite а belief common to 
many people, it is not necessary for a p 
to have distemper. At the same time i5 
may have it on many Occasions but always 
on account of contact with a person, animal 
or thing bearing the disease. Itisa dangerous 
disease to very young puppies and again 
when they are producing their first teeth, 
but with the treatment of to-day a vigorous 
dog should always be cured. Distemper, 
caused by a minute virus, undergoes two 
stages, the first creating a high temperature 
with corresponding loss of appetite. This is 
not dangerous in itself, but it induces in the 
second stage many complications which are 
responsible for a large number of deaths. 
The disease can be fought successfully by 
having the dog innoculated immediately 
any signs of it appear amongst other dogs 
in the neighbourhood, or failing that, in the 
very early stages of the infection. Unfor 
tunately, it may not be recognised until more 
than a week has elapsed when careful nursing 
and a course of medicine will have to be 
followed. 

Symptoms, first stage—The dog is dull 
a with little appetite and a ten 
E uud EX His temperature rises 

2 y and а cough develops. 

ympioms, second stage-—The eyes 
dull and watery followed by a sticky «li 
charge, the breath is offensive and 11 св 
become coated. If the lungs pe anes 
the breathing becomes short 
fever increases and the dog 
weight. Sometimes mattery di 
from spots around the thighs 
Ше nose becomes dry and 

pping with water. 
. Treatment.—Kee 


re 


are | 
апа rapid, the 
begins to los 
scharges occur 
and at all times 
and hot frequently 


attectt 


ya 
beneficial. Lj ae > will be 


nt 
Product, has ie а well-known commercia] 
Tesults, but жеп found to give ex oll a 
p 3f Preferred, the Phones lent 
еппаг 
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Surgeon will E 
of the disease Fond КЫЛОО to the stage 
light, such as soup, boil PE should be very 
Toot, and always pi ed fish and arrow- 
little at a time, When - frequently and a 
more strengthening ts fever has gone, 
may be given, such as + timulating foods 
beef tea with a tonic Mere Taw meat, or 
days after the temperat e medicine Pt 
the dog can be given eee become normal 
week later should b gentle exercise and a 
Nole d be fully recovered. 
_ Noles on nursing —A d : 
is а very di 8.—À dog that is unwell 
self Hed I. animal from his former 
self. His natura habit makes him 
false activi : assume 
ALI Bes he time for exercise 
әт ге. etween times he has no zest 
joy in life. There is a restlessness in hi 
behaviour, a lack-lustre ge. his 
about and a desire to hi КЕ ES UL 
corners. This m i: о, ae oad 
ir satin ded е s RE to constipation 
medicine should M Ms pur 
is as well to m os | 
POM, NE examine him thoroughly. 
irst y, when he lies down, notice whether 
ie is quiet or restless as though in pain. If 
his breathing is short and hurried and the 
mouth wide open there is definite pain, 
but if the mouth is closed there is probably 
lung trouble. As a further test for the latter, 
gentle pressure on the chest will cause slight 
and the dog will start or make a grunting 
noise. Next examine the eyes and the mouth. 
The whites of the former should be clear 
and not yellow as in the case of jaundice or 
red and clotted as in the case of brain trouble, 
and there should be no discharge as in the 
case of a cold or of distemper. If the mouth 
notice if the breath is offensive 
he tongue or teeth are coated 
r or if any growths have 


a slight pressure in the 
tenderness or 


pain 


is opened, 
and whether t 
with a white fu 
formed. Lastly, ] 
stomach will tell you 0 any с 
«welling that may be present. With these 
observations a general estimate of the com- 
plaint can be made, but, and particularly if 
there is à high temperature, do not аи 
to give treatment, for if the pe а 
jus srofessional advice is urgent. 
To tae the temperature, the simplest Way 


set 
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Giving medici; А 
medicine either B 
naturally, though . 
with great gusto, Co 
head and hold the 
hand, gently a А 


cause him to open his 

powder or the pill can be 
the latter being thrust 
with the forefinger. 
closed quickly and 
will soon 


«An enema syringe is а 
lmstrument to buy. It is quite 


make up an enema of two 
glycerine to eight tablespoon- 
‚ This is for a dog of the 
other dogs of course being 
. The end of the tube 
ed vaseline and when 
out, should be 
Then press the 
^ x , in the meantime 
* hindquarters a little 

й. Occasionally, instead of 

i warm olive oil is very 
wit for invalids.—During illness, when 
stive orga: need rest, or on recovery, 


У, a few of the 
pra = are sug- 
Ама, n Eolden rule 
feeding a little at a time every 


onised milk 


prepared 
‚ at most chemists is 
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and in cases of great weakness pem 
caused by distemper, а teacupful of Lac 
and water mixed with the white of an egg 
and a small quantity of Valentine 6 к 
given in small doses hourly, will be founc 
excellent. Dry Lactol mixed with arrow- 
root gruel is also very good if the bowels 
are working freely and if a more solid food 
is required, fish or sheep’s brains boiled in 
milk can be tried. " 

Soups.—Soups are very appetising and 
sustaining and can be made from chicken's 
giblets and feet cut up and stewed for about 
three hours or from rabbits treated in the 
same manner with the bones crushed. After 
the liquid has been strained in each case it 
can be given cold as a jelly with rice or stale 
bread, or it may be given warm. 

Other forms of meat—If a stimulating 
food is needed after great weakness or a 
violent case of vomiting, meat juice is par- 
ticularly helpful. It is best made by pressing 
raw, lean beef; in case of any difficulty, 
special machines can now be bought. 

Raw meat is naturally the best tonic for 
a dog. Excepting in cases of dysentery or 
when the temperature is high a small amount 
given in shredded form makes a tremendi "us 
difference. There is no better food for bad 
stomach troubles. 


irs in a pint 
each of small 
1 beef. Strain 
ore as a jelly 
ead. 
» barley water 
le than plain 
and of vomiting 


Disinfecting.— Af 

) ——After an infectious 
plaint has been cured the рм 
є my recurrence of t] 
this end see that everything 


шас wit 1 brought j 
fected. In ur 2 ‘Pomi disin 


Ighly disin- 
should be bio: Kennel а formalin апа 


ned after making the place as 


com- 
al step is to 
trouble. To 


ES. 


PE 
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airtight ible, | i C 
RI i Pes a ; Another Very cheap fly, in two or 


ў dogs died within two | 
can then set a match to the spirit and leave { 
for twenty-four hours. After the kennel has and a further case of a ж 


strong solution containing a good disin- or the troubles that may befall 
fectant. A new coat of paint or creosote, dog owner and lover ther 
as the case may be, will make assurance He knows. It may be ap n 
doubly sure. All collars, leads, brushes and principle, it may be a sse: 
so forth should next be thoroughly treated, everything that we really c 

and if the dog has entered the house, carpets no such words as time or 
and other articles should be sprayed daily nervous prospective o 
with a solution of one teaspoonful of Formalin the testimony of the gre: 
to three pints of water. If a fine spray is as for illnesses, why, уо 
used of the type used in the garden for green have any. 2 


t3 
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THE FAMILY CAT 


CHINCHILLA Cats 


her nocturnal wanderings, her hostile attitu |, 
to the family friend and her habit o 


f finding 
ations sanctuary in the ne 


arest tree, all cla sified 
her as a creature of Suspicion and as such « lie 
Premier place amongst the domes- was tolerated rather than taken to the | 
To-day, pussy is no longer 
harassed creature; 
characteristics inheri 
tors but her gentle 
habits, her stro 


a furtive, 
she still retains 

ted from he wild ance 
disposition, her 
ng attachment 


‚ A cat was just 
rell, she kept the 
looked very 


cle inis 


to the hor 
and the beauty of her many types ; 
; the feeling colourings now definitely established by 
you and, with ever-growing number of ¢ 
slithered her wh 


at clubs and ci 
ole coat along ties, have earned for her а place of i; port 
accompanying the gesture with a ance in the family circle, nes 
Maren men was very eoe The actual origin of the ordinary domesti 
co E walked by herself and catis still a little obscure although the 


eneral 
Е 
E 
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assumption is, that the Egyptians, who 
med the wild cat of Africa, 
passed on the Species via the old Phoenician 
traders into Etruria. From thence sprang 
a stock that mingled 


with the European 
wild cat and with the later addition of a 
Chinese variety eventually resulted in the 


well-known tabby. Thus, two distinct types 


Brown Manx Cat 


BLACK CAT 


G IN PRACTICE 


FOR SENIORS 


of markings are noticeable js ү 
the one a narrow, vertical 
a lengthwise Stripe with a 
round the body, The curiosity 
and melanism, Common in most 
produced the white and the Мий 
these, together with the 


red or sandy colouring, culminated hd 


ABYSSINIAN CAT 


pisa: T P 
p TABBY CAT p 


STRIPE! 
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SIAMESE Cat 


мш tortokseshell markings. АП of these 
appear in both long and short-haired breeds 
Sf сиз, the coats of the former being the 
heritage of Eastern ancestors. From time 
із fime various other distinctive breeds of 
и have passed into the country and to-day 
Және thirty varieties аге established from 
Which a choice can be made. Most types are 
tamed by their colour markings and by the 
кет 


Of their coats, whether long or short- 
Мезі, but a few 


are recognised by the 
of their origin. In the latter case the 
Are perhaps the best known:— 


» bei Probably allied ¢ th - 
à 1 cats of Japan y О the short 


lace, it is quite 4 
animal, for its Peculiar uneven 


gait and attractive habits make it unique 


in the cat world. 


ABYSSINIAN.— These cats, an offshoo 


of the jungle cat, are becoming 
tively rare although they are vci 


gent and companionable. 


guished by largish ears 
brown, silky coats, eacl 


evenly like that of a 


RUSSIAN.—The Russian Blue 


best known, is 


with a beautiful coa 
tight and lustrous, 


slender, delicate-lookii 


attractiveness, 


1 ——The most Outstanding 
cats of the Old World a 
y to their appea 


are unusually intellig 


; contrar 


compara 
у intelli 
They are distin 


and short reddish 
1 hair being tic] 


wild rabbit. 


a long-barrelled, lithe 


ent 


as it 


it 


Tt 


rance 


апа айе tionat« 


( 


animal 
t that is very s] 
Its green eyes and 
18 build add to 
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Brown TaBBY Cat 


WHITE PERSIAN Car 


ToORTOISESHELL CAF 


BLUE PERSIAN CAT 


They are a slender, long-bodied type, marked Tabby, Tortoiseshell, Tortoiseshell at 
bv sleek, very close fur and remarkable blue White. ИЕ" 
eves often distinguished by а definite squint. Long-haired.—Black, White, вме i | 
In colour they аге usually a shade of cream Cream, Smoke, Silver Tabby, ¥ 
k with the face, ears, feet and tail a Tabby, Red Tabby, Chinchilla, e 
dark brown. Another feature is the long, toiseshell, Tortoiseshell and White, Hi — 


tail in which a kink often appears, Cream. 


result of crossing with the native 227 
Hints on management Attaches МƏ | 
и il 


The pure white colour of 
surroundings 1 


or pin 


tapering 
probably a 
nk-tailed cats. 


the kitten indicates the semi-albinism respon- 1 E а e 
ible for the louring in the adult. than in a dog, 501 you 
uidi ownership of a cat for the family, it 
Colour markings of other varieties.— strongly advised to begin à p 
Blue, Cream, from six to eight weeks ol By d 
after herself quite s 


Black, White, 


Brown Tabby, Red can look 


Short-haired 
Tabby, 


Silver 


болгу food without 
in the sense 
to the natural 
; she will live her life 


дет instilling house 
[ the attention that 
ber life warrant, very little 


е ыы leave по avoid- 
à her home; instinct forbids 
, ly a tray containing about 
" of fresh earth should be 
J so that the kitten can retire 
Kory. After a week ог two, 


L available, she can be put out- 
the day and in a 


y short time will understand what 


her own brushing 
With many of the long-haired 
pn ч task is more than 


it is advisable to groom such 
a brush of medium 
“a dusting of clean- 

ж become matted, 
"way is to tackle each part xg 
ог а sharp pointed 
With a metal comb 
«ats resent handling, а 
15 necessary, and 

үч. Part can be done at once 
m mat rapidly becomes 
nt of Coats, one 


animals, their 


ti quite emaci- 
ed 1 sourse of events thi 
P! citing brought about 
8o immediately 
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ally of the Cocksfoot type 
to coarse grass usually ae gs 


or to Catmint whenever possible, 
always a good thing to cultivate a patch 
in an unwanted spot. Cocksfoot grass 
(Dactylis Glomerata) seed can be bought 
very cheaply from any good seedsman. 


Feeding.—You have probably noticed how 
extremely sensitive a cat is with regard to 
food. A dog, if you let him, will gulp down 
a favourite morsel or disinter and gnaw the 
most disreputable bone with little regard 
to caution, but a cat will sniff delicately for 
quite a time until she is assured of the fresh- 
ness and taste of the article in front of her. 

Consequently, try to vary her diet as much 
as possible and see that it is wholesome. 
She is naturally most fond of meat, whether 
it is cooked or raw, or of fish as long as it 
is unsalted. A selection can easily be made 
from beef, mutton, or horseflesh. Rabbit, 
or a freshly killed sparrow, complete with 
its feathers, or a mouse, are good appetisers 
when she is out of condition. Boiled liver 
once a week is excellent as an aperient 
especially for cats living a great deal in the 
dva and a bloater given whole will often 
d EA m Ense when other foods 

ECT : € green vegetable given 
with six ounces of meat usuall rovi 
SÎ ‹ y provides ап 

nple meal for the biggest cat, though s 
mad ask for more. "When iden 

are removed. 


are, of course, Large bones 


helpful for the 


the standby of all we must not forget milk 


6 
at lovers, Cats do love 


$28 


milk and two sa 
of fresh water 


an ample allowance 4 i 

requirements, Coes EU жесі: 
even though diluted with 
really suitable 


a vay hn ee ailing cat is often 
recently her шара юаш 
кене n зн. А by no means 
been given to d mp that haye 

given to those of dogs. The cat tempera- 
ment and instinct have probably-a great deal 
to do with the matter, for she objects in no 
unc ertain manner to taking medicine or to 
being handled for treatment, and her bites 
and seratches are often stubborn in healing. 
However, the day has come when selection 
and breeding have reached such a pitch that 
it is necessary, and if material value is con- 
sidered, foolish not to have proper medical 
attention if the case arises. Fortunately, 
specialists, knowing that more harm than 
good is done by forcing disagreeable medicine 
down the throats of fighting and spitting 
animals, have been able to evolve tasteless 
or sweet compositions that are acceptable 
to most cats. Still, a time comes when a 
has to be removed or when worm 
powders must be administered and then the 
mouth will have to be opened. It is quite 
an easy matter if you carry out the same 
hints as with а 406 though with a cat it is 
advisable first to place her in a bag with 
head only protruding, or else to wrap 


bone 


the 

her in a cloth so that her feet are held 

ecurely. For administering d ns 
i ing S illness, 5 

and for feeding during severe uu 


[ ‚ made for fitting between 
gn к as be purchased ; they save а 
and trouble. 

the common com- 
very similar to 
toms and treat- 
though, need- 


and chee 
great deal of mess. 

Generally speaking, 
it affect cats are 
k dogs. Symp 
ly correspond, 


laints that 
those that attac 
according 


ment 


OWing to AR 
licking, any 

taken into = oisonous E 
results, Among the BED 
met, distemper, diseases s 
coughs and colds Mer yer 
a more strongly highly, " 
eczema and ear trouble than 
Most of these have 

upon in the article on 
further comment ele, À 
with regard to distemper. 7 
although the symptoms are 
disease takes another form, 
cannot be attributable or is com 
dogs. Do keep the patient warm, 
temperature—special powders can 
for this—and take added precauti 


A JACKET FOR CHEST AR 


ч, 


"à daily mouthwash with a dis- 
4 ach as a weak solution of Condy's 
м! warm water, ten drops to a 
ful, is advisable. 


Canker in two forms 
found in cats. One takes after 
© of eczema, creating intense ты 
: i 1e 
evilamelling discharge, an 


4 parasite that seems to effect 
М in the animal as well as а con- 
тают Ин 
ars thoroughly with methy- 
E. with warm water in the 
ation of about one to five. A piece of 


s 


Ol twisted well down the orifice 


While the discharge is 
ears should be similarly 
days and in the meantime 
the lotion should be made. 
Tespond to treatment 
in the system, it is à 
Case to give a course 


Seems, as with do y 
constitutional dis- 
ially subject to 
occurs regularly with 
It can easily be 
usual treatment for 
parts with a boracic 
Sulpho. To 

have developed 


tha: 
"and on 5t be prevented from 
› accordingly, а cardboard collar 
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А Cap For SORE Ears 


temporarily uncomfortable, is a necessary 
precaution. 

Ringworm and mange.—A further note | о 
the one regarding dogs on these two skin 
diseases is added, as it is felt that their 
contagious nature cannot be too strongly 
emphasised. Cats are particularly addicted 
to them as their wandering habit brings t! 
in contact, not only with animals that 
often not at all well kept, but 
places that have become infected, 

If your cat does contract one of the 
diseases, recognised by the round 
patches in ringworm and the dry 


lem 
are 
also with 


bare 


TE aly, 
bare skin in mange, do not be afraid to 
handle her Provided that the diseased 
parts are kept dressed and that you wash 
your hands in a disinfectant solution cach 
time, there is no need to worry, Sherley 
Skincure has been found to be one of the 
best dressings for mange. It affords 


sa Speedy 
a greasy nature 
if the cat lives 
ration, Sul 


һо, 
апа very good, but 


the 
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treatment re 


trea quires more time and pa 
In its use, 


tience 


Beyond forcible 

thing to do is to 
tomed food 
Sparrows, 
horseflesh, raw or cooked, not cut up or 
put in a plate, any of these may tempt her, 


COLLAR TO PRE 


RACTICE FOR 


VENT LICKING WOUNDS 


with a beaten as an 
but the very fact that it is s 
will too often cause its 
Cats indeed are curious v 
but they are extraor Чу 
and besides their attraetiw [ 
is always the sudden flash 
instinct іп a score of ų 
that gives a certain c 
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BACKYARD POULTRY KEEPI 


ich 
ішке, Ті fact t : ent 
à алғым Beet عد‎ рін 
4 or pork 
B. of ber in 
va |: » - 
өмтүшімеу to 128 а. Іп 
г WT 
"T t чүү ^ ‚ iction 
км-і. БЫ 9 ns and 
м thew prope vw j inten 
' kee} 
Weed funt is E these 
өні, When keeping the entior 
” Шен, the 
шама Corsi 


жн he Ito their management by giving 
paki t het 

* much exercie as possible, by renew 
імен at fr exerc I 


rv two vears, and by never 
~. - MET чо: nsively kept birds. 
т rt the breed of fowl to be 
Rept. the breeder must take into considera- 
ка what are his requirements. Usually 
the backyard try keeper requires a good 
"n РАНД bird which will also be suit- 
Ме Же table purposes, This is called a 
fuma Purpose Fowl. In this class of fowl 


Reproduced by courtesy of ** The Еси! і 
WHITE WYANDOTTE Cock 


the principal breeds are Wyandotte, К! 
Island Red, Plymouth Rock and Or 
The chief characteristics of these 


fowls are 
I. They are large in size, being | 
stout in shape, 
2. They have small combs for thi 
3. They are quiet in disposition 
4. In general, they are good winter 
5 
6 


road 


- They all lay tinted-shelled eges 
DTE necessary, they f 
table because of their 


A very popular 
the backyard poultry keeper j 
Island Red, It is an American 
very hardy and h 
utility than for she 
two varieties, the 
The Feathered урона" comb. The rose с 
E HEN Over here, 


atten well foi 


lor 


quiet disposition 


and fairly reliab], hen f 


s the R 
s the R 
breed 
as been bred m 


9% purposes, Ther 


y of 


single comb and thy 
Warre WYANDOTT ha 


The Rhode 


not so we ll-kr 


Island Re d 
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Reproduced by courtesy of “ The Feathered World” 
RHODE ISLAND RED HEN 


quickly and chicks fatten very easily. In 


meat qualities it is good, except for the 
colour. The birds are good autumn and 
winter layers of large well tinted eggs. The 
colour of the plumage is.a dark red except 
for the wing feathers and tail which are black. 

tefore deciding on any definite breed, 
however, it is advisable for the poultry 
keeper to make careful inquiries as to how 
any breed has acted under similar conditions 
of climate and elevation. Then mistakes 
can be avoided before it is too late. 


Choosing pullets.—When choosing pullets 
remember that the birds must be absolutely 
to type, strong and vigorous, and 
for the surrounding conditions. 
Birds with any deformity, such as crooked 
crooked toes, or deformed back, 

ша always be rejected no matter what 

xd qualities they have otherwise, bear 
these faults denote à delicate constitu о 
No matter how well-bred a pullet is or W a 
ы it has otherwise, it canno 
a good layer unless it 18 


true 
ruc 


titable 


breast bone, 


"екі points 


ibly make 
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ENIOR 
Vigorous;—this can be judged 


The birds should 
breed; the head rhe 
the beak short and stout: 
and prominent; the neck > 
е legs stout and set n" 
plumage smooth and ti 

Next handle the Ып Te ь 
the legs firmly in the left. hand 
head under the left arm. With 
hand, measure the distance t 
breast bone and the pelvic bone om е 
side of the tail—the greater the 
the greater the bird's capacity as 
A bird with four or five fingers” 
likely to make a good layer, 3 
with only one or two fingers’ 
probably turn out a very poor 
pelvic bones themselves should be 
pliable and the skin smooth and soft 
touch. It does not follow that a bads 
possesses all these points will be a) 
layer, but a bird which possesses 
them will most certainly be a poor 


Reprod 
RHODE 1 
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тезіне of a fowl ends at two 
E ns after its second 
pallet as a rule lays more 
а second 
wear hen, and a 
wp был г second 
ме 


M oe P with early hatched 
LE equivalent number of old 

of. The best time to sell these 

ali bene bs in the months of July and August 
after they have finished their second laying 
ке and before they drop into their 
ыы moult. If there is a doubt as to 
whether a ben has ceased laying or not, the 
ике apart of the pelvic bones is a sure 


rt 


the principal sources of loss in poultry 
are due to keeping unproductive 
every poultry keeper should learn 
оше an unprofitable bird, and the 
in weeding out useless ones is 
the pullets are selected for the 
already given in the autumn. These 
whould then be further selected the 


af 


H 
t 


H 


тч Sourtesy “The Feathered Worla” 
Ілонт Sussex Hex 
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* The Feathered 
LIGHT Sussex Cock 


Reproduced by couriesy of ' 


following spring, and, if the breed is a 
yellow shanked one, the bird that has laid 
well during the previous winter will has 
lost a considerable amount of colour from 
the beak and shanks. This loss of colour 
is not only an indication that the bird has 
laid, but it is also a fair guide as to th« 
number of eggs produced. The colour 
disappears first from the vent, next from the 
eye ring, later from the beak and finally 
from the shanks. Therefore, a bird that 
has completely lost colour from all thes 
places is a very good layer. A bird that ha 
lost colour from the beak and not the shan] 
15 а fair layer. A bird that has lost 
colour at all is a non-producer, 

Ring the birds that have lost the 
from the shanks 


1 . These birds may bi 
agam classified the following autumn ind 
then the late moulters are invariably Im 
best all-the-year-round Producers, It must 
на eared that accurate cullin y 
ener ошу When the pullets are earl, 


, housing 
all well Managed 


—For the backyar. d 


2. Dee 1 А 
vention «t dE HE for the pre- 
to give the bi ds айк d ur ап 
wA tds plenty of exercise. This 
fat nd es ap tendency to internal body 
ж d | x them warm. If the birds have 

sufficient. exercis i 
and OEE ку жеше ай 

3. The feeding of sprouted oats when other 
green food is scarce. The oats are greatly 
“appreciated and they сап be sprouted 
anywhere at any season. | 

4. Taking every precaution to prevent the 
ground becoming tainted. The grass must 
be kept short and the space immediately 
surrounding the house should be of gravel, 
cinders, or any substance that can be 
removed and renewed when necessary. 

Непз kept under these intensive conditions 
should never be used as breeding stock. 
Instead, buy sittings of eggs, or better still, 
day-old chickens and rear and retain the 
pullets as layers. If day-old chicks are 
bought it will avoid all the labour and 
expense of hatching. 


Housing.— There is no necessity to build 
very expensive houses, but it must be 
remembered that no matter what house is 


being used:— 

1. The house should 
the number of birds it is inten 
It must be well lighted. 
It must be well ventilated. 

1 It must be perfectly dry. 

4 All the fittings should be mie 50 

l ‚ can be easily cleaned. 

hat the house can be easi ) 
| 'Stone and brick are the best mae i 
use for a permanent hee but 
4 ranta t is cheap 
distinct advantages. I 2: 
vj and if the owner Wants to le 


be large enough for 
ded to hold. 


3 wood 
White deal. It is to 
enough for quite е 
Should be Jin. to тїп, { 


Or crevices for ыл, 
сап be made AD EA p 
floor is the least expensive as 
Is successful enough. The " 
depends on the number of birds 
in it. Allow 4 sq. ft. floor 
bird kept on the intensive syste 
8 ft. by 6ft. would be suitable 
birds. 
If it is found difficult to cons! 
house, the names of firms s c 
work can be found in any of | 
devoted to the rearing of fowls 
most suitable types are il 
535, 536. It is not advisab 
a cheap house; the wood u 
of a doubtful quality, and | 
trouble in a very short ti 
time make sure that the 
in sections, with holes bot 
provided. y 
Ventilation —A house that i 
tilated is always damp 9 
densation of ne upon 
When considering vel 
be taken that the opening 
fresh air and the opening 


For the same pri ты 
lace windows opposite Om 
E: Lighi.—In order to 
birds must have as m 
An open fronted d 

h-east, or south-west e 
sout 1 ih id netting, | 
shutters which can be 0 


x 
сә 
“А 


РЕТ5 


ТНЕ САКЕ ОҒ 


9g, 


AN ALL-PunPOsES HEN House 


the house completely open to the space is required for each bird. The perch 
the most suitable kind. The sun’s 


should be placed gin. apart. A suitable 
Күре the atmosphere and аге a source wood for making the perches is quartering 
һем. Bacteria and Parasites multiply 2 in, by rin. 
TapWly inside dwellings than in the 
since the sun's rays purify the 
Шакерһете, care should be taken to allow 


2 15 not required 
aed if provided in cold weather reduces the 
Vitality of the birds. The birds are kept 
тыла by heat-giving f 


A SIMPLE PE 
0045 and exercise, аны 
Droppings board—A dropping 1 
AM Re АП perches should be will add to the cost of a house cote y i 
Кош tate cleaning. They should considerably to the f kien 
1 = about 2] ft. from the ground and birds and th sian, diio beth ig 
Bever in ladder form. gin. 


fo Toi eek € attendant, It keeps 


ground 


birds, it makes 


ШИ 


HOUSE FOR INTENSIVE POULTRY REARING 


the cleaning of the house easier and keeps 
the litter dry. 

Nest boxes —These should be placed in 
the darkest part of the house, preferably 
underneath the window, and should be so 
constructed as to be easily cleaned. A 
convenient size for the boxes is I} ft. by 


1 ft.; allow one nest box for every four or 


five hens. 


Ihe daily cleaning ofthe droppings board 
is essential and the litter on the floor (straw, 
cut into short lengths, or peat moss—any 
material which will not gather into lumps) 
| the nest material should be changed as 
often as it gets damp or dirty. 

The inside of all poultry houses should be 
washed or otherwise disinfected at least 
Lime is à disinfectant that 


twice à year. 


= 
AEE 
1H 
= 


( 


ae 
13 


is cheap, is easily obtained and 
the interior of the house. Parafa û 1 
very good insect destroyer one t 
which may be added to each gallon 
lime wash, and crude parafin may 
applied to the ends of the sockets of 
perches. The outside of all hou 
should be painted or tarred every year 
treated with a good wood preservative s% 
as creosote. 

Feeding. When feeding the fowl 
sidered, the two main objects are, first!» 
maintain a good stan of health in M 


dard 
flock, and secondly, to 
a cost which will allow à reasonable pros 


2 to are:— 
» E. muscle, 


fo use vegetable foods. 
ag the adult stock too frequently, 
not frequently enough. 
has also to be 


laying freely require 
that are not. 

in the food.—No one 
itself and it is only when 
given that all the above 
carried out. 

of wrong kind.—A mix- 
meal and potatoes, 
Variety, but this mixture 


Waste, or for building 
d, a mixture of 
fish meal or meat and bone 
material for eges but is not 
t and energy; 
these two classes of food 
Proportions that th 
be obtained, F 
ас foods. Vegetables 
account of their laxative 
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А FEEDING TROUGH ror Dry MASH 


4. Feeding the adult stock too frequently, 
and the growing chicks not frequently enough a 

The three principal methods of feeding 
are :— , 5 

(а) The dry mash method, which consists 
of grain morning and evening with a good 
mixture of dry meal constantly before the 
birds in boxes or hoppers. Water and green 
food are given separately. 

(b Wet mash method, which is the dry 
meal mixed with water or milk and fed in 
troughs two or three times daily. 

(c) A combination of both these methods, 
or alternate meals of wet and dry meal. 

The last method has been found in practice 
to give excellent results, but no matter what 
method is adopted, the diet must contain 
grain food, green food, animal food, mineral 
food and water, and there are a number of 
patent foods on the market which contain 
the required Percentage of the above, If, 
however, the Owner wishes to mix his own 


foodstuff, the following is a good mash for 
layers:;— 


4 Parts by weight of pollard 
2 


A " bran 
2 s, А Indian meal 
: 9j s Sussex ground oats 
» js Meat and bone or fish 
meal 


1 per cent of Cod Liver Oil, 


With this mi i 

alfalfa dy Po. in the ae 
one part alfalfa to 1 
if milk is very plentiful 
meal or fish mea] = 
quantity, but in no ci 


events them losing 


with intensively kept И happens 


Usg Соор Cop LIVER OIL 


"food in one form or 


With regard to the combination of both 
and dry mash method of feeding, the 
following should be a suitable daily menu:— 

8 a.m. give a small feed of grain scattered 
litter, fresh water and fresh green 
t turnips or mangolds. The 
litter induces the 
The vegetables are 
h for the birds to 


wet 


іп the 
vegetables, spli 
grains scattered in the 


birds to take exercise. 


hung up 
reach them, 


I p.m. 
sist ы house 8сгар5, cooked vegetables and 


xture mixed to a dry crumbly 


the meal mi 
h milk or water. 


condition wit 


RACTICE FOM R 


reach of the bind ТЫ l; 
The grit is я 
The sharp pieces of flint. ol wi А 
collect in the gi , OS 
grinding the food. м“ 
Grain.—The day's Г 

should average about 2 

this heading are incidat ў 
products such as na 
barley and the " $ 
Sussex ground oats and ba 
chiefly to provide heat 
bran, dried grains, айай 
bulky grain foods go to build 
produce eggs, so that when 
planned, these facts must > 
Half the mixture should be 
heat and energy producing f 
Indian meal, pollard and ! 
oats; and the other half of b 
grains, alfalfa, etc. If the 
percentage of Indian meal. 
oats in the birds' diet, they 
to put on internal body fat, am 
detrimental to the output of eg 

Animal food.—The fowl must. 


suitable and inexpensive at 
fish meal, meat, bone meal and 
diet can also be overdone and th 
of meat and bone or fish 
exceed lb. daily for every 
hens. If milk is given, the binds @ 
to drink or mixed with their m 
Mineral food.—Mi food is. 
to build bone, repair waste 
duction of eggs. Fish meal and $ 
coarser grain foa as bran 
vegetables all contain à C&T 
mid food. ES when t 
laying very freely, crushed oye 
BE additional lime 


1105. of lime every 
xiv is lacking and they are 
Y xluction will suffer. 
sometimes advisable 


t of lime, 
ке in the proportion of 2 15. 
Ta of grain. 
Thi ood health 
Cabbage, raw 
r may be given and 
de If fresh green food is 
sits. which is a dried green food, 
Batituted, but there is по sub- 
i is really satisfactory for fresh 
d oats, which сап be 
of the year, аге good when 
food is scarce. 
supply of clean fresh 
mary for health as well as for 
One dozen eggs contain 
ater and an irregular supply 
decline in egg production. 


of ; the egg.—The principal 
the yolk—is in the centre. 
is the white. These two a 
а very thin skin called the 
4 It is the yolk which 
nent of the embryo. The 
of by two little twisted 
: “The whit albuminous 
о ite of the e 
ami 5 which there "x 
Which Es inner layer, the 
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ıe shell and the inner one sticks 
{ At the large end 
space called the air 
he two meni- 


sticks to tl 
slightly to the outer. 
of the egg there is a. а 
chamber. ^ formed by t 
branes sep 

Enveloping 
shell, white ot 
of fowl by whi 
of carbonate of 
animal gluten, 1i 
gets its firmness 
as is often th: 
are produced, 1 
in the fowl's dict. 

Fertile and infertile eggs. 
is one in which there is i 
germ—and witho 
of heat can ever bring a chicke 
infertile egg will not go 
there is no life in it to ы di 
death there is nothing to decay: ai 
to this is when the hea which 1 
the egg is suffering from a « 

A fertile egg is one in which С 
and under the proper conditions the chi lo 
develops from day to day. 


Formation of a chicken. On ( 
side of the yolk of a fertile egg is (he w 
spot which is the life in the egg. bro Ж 
spot the chicken develops. No тегі 
we turn the egg, the germ spot alwevs 
to the upper side of the yolk; that i 
heat must always be applied fron 
since it would lose some of its power if 
had to penetrate the yolk as well 1 
white before reaching | 


the toy 


{! 
as h 


the germ. F: 


Nearly Our 
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е ыы regularly —in natural hatching 
en does this—as if n t i 
Ta that the heat will сапы yos d 
E jos ci Stick together and the ine 
l^ die. This is a cause of m 
as : 
eggs. The Purpose of the yolk is (rae 
chicken during its development. 


Ne закі is unnecessary for 
жаг К AC to go to the extra 
and rearin des ERE пы 
chickens such аз he rou ОС КОП 
successfull | itch dade E 
One im RES ed angen a few hens. 

portant point here is to make sure 
that the stock from which the eggs you 
buy are produced is healthy, vigorous and 
fed and housed well. Pullets required for 
laying are best not hatched until March, 
and then they are in full lay for the winter 
months. When only two or three batches 
of eggs are hatched, the hens can be set in 
a quiet outhouse or shed. The nest should 
be large enough to provide sufficient room 
for the hen to turn her eggs comfortably, 
well ventilated, and not placed in too bright 
a light. 

The nest should be made with a drop 
door in front so that the hen can leave the 
nest whenever she wishes, and then if 
occasion arises, she can be enclosed. Ven- 
tilation holes should be bored about zin. 
from the top along the sides and also on 
top of the box. It is advisable to cover 
the bottom of the box with wire netting 
against rats. Usually an 
be found which can Бе 
suitably converted: if ec EA 
wooden boards are used. hich Od 
sq. ft. and about 201m. 16 


as a precaution 
old box is to 


to 2 
venient size. 
Making the nes 
the box, place а 5 
bottom. This is to pon 
also imitating the hen, W30, ™ A 
mi the nest herself, will mke : 
the ground. Hollow the ay e am 
saucer shape, taking „саге Morro. 
corners so that there 15 no 


į¿—In making the nest in 
hovel-full of earth in. the 
moisture; it 1S 
if she is allowed 


ACTICE FOR 


the hen. Make 
broody, although it 4 
every broody hen 
The Себа! vil 
Rhode Island Red and Ww 
most reliable and careful motive 
Before placing the hen | 
should be examined for inse 
usually found round the tai 
bone. Whether the hen has. 
it is always advisable to treat 
hen before placing her on a 
fluoride or mercurial ointmen 
eggs as well as the insects 
obtained from any che 
dusted on round the ta 
wings and on the back. 
used, a piece about the 
sufficient: this should be 
round the tail and und 
Tf the hen is badly in 
tion is necessary. 
drawbacks to natural re 
of insects and, if to beg 
is clean, there is not : 
chickens being infested. 
the hen on the nest at 
account should she be | 
immediately. Try her 
and if at the end of 
is sitting peacefully, the 
hatching may be given to her. 
not have more eggs than 
comfortably. Ten 


prepared, the next thing 
Sure she 


You will probably 
will have 


for her to use as this helps 
infested with insects. 
when lifting a hen 
м she is disturbed she 
some of the eggs tightly under 
when she is lifted, they 
and cause others to be smashed. 
lan ін to place the hand under the 
es: spread fingers 
and then to lift her 


rane whether hens 
used. В ‚ог 
ч еі,” the hatching 


If inferior 
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s a good stock bird, 


hatching eggs 1 k 
Ed e must be vigorous 


thus both male and femal : 
and a good size for the breed. Vigour can 
be judged by the general appearance of the 
bird: full bright eye, short stout beak, stout 
shanks, smooth tight plumage and freedom 
from any deformity such as crooked back, 
breast bone, beak or toes. The stock must 
be quite free from disease and in the majority 
of cases if they are vigorous they will be. 
If there is reason to suspect the presence 
of Bacillary White Diarrhoea (see Chicken 
Diseases), it is advisable to have the stock 
birds’ blood tested. The age of the stock is 
also important. The best hatching син» 
are obtained from two to three year old 
hens mated with a young cockerel. On no 
account should pullets’ eggs be set these 
will always give rise to weakly chickens. Do 
not breed from hens very closely related as 
this also lowers the vitality of the stock. 
Fresh blood should be introduced each year 
by purchasing a cockerel bred from a good 
E E pose to the hens with which 
is mated. 

Do not try to hatch out chickens from 
abnormal eggs, whether too large or too +114111 
thin, or rough-shelled. Any of these eur. 
would probably result in the geri i lv ; 
in the shell, or else weakly zT жей ei 
eggs to look for should not be more ай t 
days old; they should have stro ei in 
and a good shape. Ch B DUM 
slight ре. Choose eggs which аг, 

ghtly above the average іп size. 11 storii 


ê six Or seven 


of А rmal percents. 
cockerels and infertile and ааб еі nta 
t 


the eggs 
them has 
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any of the eggs are Perfectly clear, they 


can still be used for culi poses 
€ ulin: 
the Same time, if three es es et 


is fertile at the end of three bye 
but for a beginner it is advisable to vul 
until the seventh day. It is best to do this 
Е оа а candle or lamp, over 
which hold a pi i 
hole cut in the pete rad 

ghtly smaller than 
the size of an egg. If each egg is held in 
turn in front of this hole, the contents 
can be seen readily. If a fresh egg is held 
in front of this light, it will be quite clear 
with a very small air space at the large end. 
An infertile egg will look the same as a fresh 
egg except that the space will be increased. 
On the seventh day if the egg is fertile, 
a dark shadow will be seen on the yolk 
with tiny blood vessels diverging from it. 
Addled eggs have a cloudy appearance with 
sometimes a red line running round the 
egg. The appearance of an addled egg will 
depend on the age of the germ when it 
died. 


Natural rearing of chickens.—When the 
chickens are all hatched, lift off the hen 
and give her a final feed alone. Then bring 
the hen and her flock to the place provided 
M чаў" rear. —Damp is fatal to chickens 
so make sure that the coop and Ше m 
rounding ground is absolutely dry. The me 
should be well аа so га to oe 
апу water quickly in ме! ) 
birds should be in а position СЕ xo 
the maximum amount of sunshine, m 

i 14 winds апа га 
protected against the cold w сва 
If the sun is very mo Hec B 
polt like this can easily be 


hed available, qud 


provide à sh ; 
enclosed yard a spo 


If there is a $ 


found. for the hen ЕА 


сап be provided 


fighting. This c ! 
һаїсһез аї the same "e 
coop is all that is 
254. ft. is a suitable 
roof. It should have a bar 
nailed 3 in, apart, This free 
ventilation required and th 
come and go whenever they р 
this size will house the c Ж. 
nine weeks old. If the n 
wooden floor is unnee 


put in some 
straw. When 
coop 


fresh ground immediately. T 
pd If fresh ground is not 
nate E place fr | 
оуег Ше р!асе ~ 

Care of coop—The A Ін 
oughly cleaned daily and Te 
infected. Between every 
it should be lime ) 


absorbed 


yuk bag o all the 


E 


г": plenty of fresh 
food and water. 


It builds up bone 
. Indian meal and 
added to the 


Water. The 
of pinhead 
ne or mixed 
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Т çibbled maize or fine 
E: B V es require this 
Bi feed five times daily. ауе Ма, 
When the chickens are abou i s көгүш 
the following mixture of meals may 
aoc ortu or Sussex ground oats. 
rst. bran. > 
ыы айе is not included аы 
scratch feed, т stone Indian meal lago: 
added to the above mixture. perg ың 
or cooked vegetables may be adde wi ^ 
the meals are being mixed in a wet ^w 
Four meals a day are sufficient until the = 5 
are eight to ten weeks old. After this, three 
meals, one of them being whole grain, 
are sufficient until they are fully grown. Sour 
or fermented food must never be fed (о 
chickens—all the food should be mixed 
freshly in a crumbly condition each time. 
Sloppy food is bad for them. Leave the 
food with them for about twenty minutes. 
After that period any food they have not 
eaten may be removed as the chickens would 
dirty it, and dirty food causes diarrhoea. 
Suitable troughs should be provided for t1 


nem 


to feed in: these can be bought from + 


ips 


/ 
кі 


upwards. If the owner has only very 
limited time to give to his chickens, he сай 
feed them entirely on dry. mash although 


this is more wasteful than the wet mash 
method. The mash i 


t 5 placed dry in hoppers 
Which are before the birds constantly, 


Scratch meal of kibbled maize, 
Wheat if given to them in the m 
give them exercise, 


The orbhans.—NWhen the mother 


the birds and they are left to their own 
resources, care should be taken to prevent 
huddling and Overcrowding at ШЕ. “Thi 
can be done by inducing the 

by placing flat 

coop. If the 


or cracked 
orning will 


leave 


iuo ration Of the Sexes. — Ақ soon 
6 v erent sexes can be distinguished 
€ns should be Separated so that 


as 
the 
the 
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pullets can dey 
elo 

can be fattened Me The cockerels 
as soon as possible. Pullets, being 20095 
productive stock, КОЛ 5, being the most 
opportunity to devel be given evi 
contain a lar Op. Their diet should 
m. 8e proportion of : 
are too freely fed and a 1 Sram. If they 
is included in the diet Es oi animal food 
lay very early, thi E ey will begin to 

% А y, the result being that 

will produce a small g that they 
will be retz egg and their growth 

ill be retarted. If it is noticed se 
pullets are reddenin iced that the 
тен. A g up to lay before the 
are five and a half t i y 
they can be kept Xu er ШО old, 
methods:— y the following 

1. Reduce the amount of food ivi 

x o ERN , only giving 
two very small RE 

| ‚ consists of whole corn, oats, wheat 
or maize. 

ie their quarters. Changing from 
one house to another will put them off laying 
for a week or two and at the same time the 
change to fresh ground will act as a tonic 
and help the growth of the birds. Pullets 
or fowls of any kind should not be moved 
from one place to another just before they 
begin to lay. If eggs are wanted, this 
always has the effect of postponing laying 
for a few weeks. 

In the light breeds, the cockerels can easily 
be distinguished by their large combs. It 
yore difficult to separate the sexes in the 
s their combs are all small. 
look for in the cockerels 
are long pointed silky saddle feathers, 
much bigger and coarser bones, and pointed 
silky feathers on the neck and tail. 

Faltening the cockerels —For fowls that 
to be used for table purposes, it is 
unnecessary to.say апу 
of fattening them. They must be 

ly they are fat enough, as if they 
м there is а tendency for 
The food given to the 
e soft mashes. Do not 
as this takes too long 


is m 
heavier breeds а 
The points to 


are 


them to Б 
birds must always b 


e them harc 


ге mall part 0 t 


confined—a 5 


TEACHING IN PRACTI 


ғ 


Тһе fowls should be fed = 
same time each day. 


Killing. —Before 
have no food for в 
is to ensure that the cr 
are empty, as after the Û 
that is partly digested goes bad 


and a loss will arise as the 


Preparing the bird for cookin 
—Pluck a fowl while it is st 
feathers come out 
not tear so ы 
the hen with its head downware 
the blood will gather in the n 
wing and tail feathers first, рай 
straight out, then А 
plucking the fea the 

on the hen. 


Throw the head away 
ck. Pull the crop out and 
two fingers down 

pr an incision, not 
the vent and the tail. 
and draw out all the 
only the liver, the 
E required. Remove 
from the gizzard by cutting 
edge. With a trussing 
some white 


the leg, through 
out through the other leg, 
М over and knot tightly on the 

the ends of the string down 
> make a single knot and tie 

M the tail and the thigh bones, 
е hocks. Chop off the legs, 


wings and twist them 
now ready for cooking. 
%--Тһе feathers can be sold 
Advertise for them. The small 
m the back and breast are the 

and should be kept separately 
ing and езе» Spread 
l ey are dry, then 
bags. 


*€ES.—There are several ways 
eggs for home consumption 


What method is ad 
E is Rr 


P. ^ З 
| ууа before preserving 


eggs within „twenty-four 


. Never wash them 
qualities, 


eggs. 
pene eggs in a cool place. 
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During the months of April, May and = 
beginning of June, eggs are usually cheapes 
and the weather is not too hot, so this is 
the best time for preserving them. A very 
satisfactory method of preserving 6655 29 
by using а solution of water-glass. This 
can be bought at any chemist or grocer. 
Earthenware crocks, galvanised buckets or 
wooden tubs may be used as a receptacle 
for the eggs. To prepare the mixture, 
follow the directions on the tin carefully. 
When the mixture has been prepared, place 
the eggs in it each day as soon as they are 
cold. Always have a good cover ing of the 
water-glass above the top layer of eggs. 
When the vessel is full, a lid should be 
fitted on, or brown paper tied round the top 
like a jam jar in order to prevent evaporation. 
When the eggs are taken from the mixture 
for use, they must be washed to remove the 
soda which may be deposited on the shell. 
If the eggs are to be boiled, make a hole 
in the end of the egg with a needle. This 
prevents the shells bursting when put into 
boiling water. 

The lime water method is another way in 
which eggs can be preserved. It is made in 
the following way: take то galls. of water 
and mix 2 galls. of lime, 1 gall. of salt ; 

38 of salt and 
ilb. of Cream of Tartar with the water, 
them all well together every day for 
our or five days. At the end of th C 
p off the clear solution 
а clean crock and place the ерең in j 

88S in it as 

for the water-glass, Treat them in the same 
way when they are i E 

required for use. The 

methods of preservin ; i е 

b 1 & eggs which have iust 

een described are intended { jus 

consumption only. Өз 


is period, 
on the top into 


home 


—With poultry it is 
t disease, not to cure 


GIVE THE 
ne Birps PLENTY OF EXERCISE 


DISEASE 


infected so as not to ех 
to infection. All dead 
burned. м 

The following is a 
ailments and their treat 


SyMPTOMS 


CAUSE 


Bumble Foot 


Liver Disease 


Tuberculosis 


Swelling on toes 
or foot. 


Green or yellow 
diarrhoea, dark 
coloured сот) 
and yellowish 
look about the 
face. Loss of 
appetite. 


Birds gradually 


| waste away. 


become light and | g 


Falling heavily 
from a perch or 
a cut from glass 
or a thorn. 


Wrong feeding 
and germs 
which develop 
under insanitary 
conditions. 


thrives in insan ; 
itary conditions. 
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Overcrowding, 
.| want of ventila- 
tion or damp. 


Neglected colds. 


Caused by a 
germ which 
thrives in dirty 
surroundings. 


Caused by indi- 
gestible material 
such as straw 
and feathers col- 
lecting at the 
entrance of the 
gullet. 


Unclean,bad 
housing and 
feeding, etc. 


CROP BINDING 


PETS 
| = 
| Treat all birds 
suffering from 


| colds immediate- 
ly and c fect 
drinking water. 


housing; 
Iso- 
ailing 


Good 
good food. 
ali 


late 
birds. 


Breed from vig- 
| orous stock, good 
management and 
freedom from 
insects. 
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Bathe nostrils 
and eyes in warm 
disinfected water. 


Isolate to warmer 
quarters. Remove 
cheesy patches 
with a piece of 
stick pared flat; 
bathe as for colds. 


КІШ any ailing 
birds as the dis- 
ease is very con- 
tagious and there 
is practically no 
cure. 


Pour some castor 
oil апа warm 
water into thie 
crop; knead con- 
tentssoft ;squeeze 
through the beak. 


Bathe the heads 
with a little warn 


water to which 
Jeyes Fluid has 
been added and 
paint affected 


parts with iodine, 
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Poultry 
н parasites Т: 
fleas, and eir Lice, red mite ticks 


externally, eg mite att 
are lice, ps. commonest of is De jt 
the skin anne live on the MU тогава 
Dust the ا‎ and irritate т of 
kills the exes we sodium ffuori 4 
à eggs as well uoride. This 
well between th as the lice. Shake i 
the tail. Palit feathers especial ie 
strong disi the perches wi y. RM 
6 disinfectant. ВІ th a very 
very effective if 2 pe Leaf Forty is 
twice at intervals E ied to the perches 
Red mite.—Red mu ee 
of all because it atta B the most dangerous 
the êkin and SO s the fowl, punctures 
pal colour anal ПТ e Mood They are a 
from the birds, whe улес 
хей, They five dj e: become a bright 
houses a е woodwork of 
( nd come out at пі the 
birds are sleeping on i night when the 
the daytime when the bi 3i perches, or in 
To clear the house of sil s are in the nests. 
burn the litter and take mere 
fittings, Then paint fhe out all the movable 
with lime wash or i - uc house 
is used, add r pint of ы a жап 
Басе { paraffin oil to each 
icket of lime wash. Paint th ds 
the perches and the sockets th а. 
with paraffin oil. Кей mite are у кз 
mental to the health of the int pe 
Т т r А ў, 
па i p fewer eggs and young 
zm ie from the injuries of the 
Ticks.—These resemble red mite by suck- 
the blood but they differ from them by 
on the fowl. They are most injurious 
to young chickens. As a rule they are found 
with their heads buried in the flesh on the 
head and throat and upper parts of the 
neck. To get rid of them apply a greasy 
substance such as sweet oil containing à few 
drops of paraffin. 
Fleas.—Fleas live in damp dirty corners 
e litter in nest boxes. 


overed as they are а 
the attendant. 


[hey can be got rid of by removing all the 
litter and burning it, and having the interior 
of the house lime washed. If the house 15 


ing 
living 


through parasites, 
them. This can be done 


Red mite can 
rule for fleas an! 
the inside of 


raf Forty applied to the 
be free from lice. 1 
to act as a preventative 


chicken rearing. 


Coccidiosis, and Gapes. 
« lous are;— Chill, Leg Weak- 
Insects. 


White Diarrhoca.—This is one 
at fatal diseases that can attack 
[ нез may be from 80 per 
309 per cent. It is caused by a germ 
йі and in the blood. Тһе 
ме an acute white diarrhoea 
itself in chickens from one to 
ys old. Chickens over this are 
ti The birds die rapidly, 
` û hunched-up, huddled appear- 
7 cries. In all cases 
а heavy death rate of chickens 
n days old, it is well to suspect 
Wt There is no 
iis disease, neither is it desirable 
at have been attacked should 
' these cured chickens always 
fs of the disease. The principal 
tion is through the egg. A 
ing even one infected e 
i incubator with other eggs vili 
Ше d to all el in that 
may be incurred 
d in infected incubators, or 
uted IS, and 
і infect adult free hens. E 
| Preventive of „this trouble is 
mation of all carrier fowls from the 
E disinfecting of all 


4 апа sanitary methods 
to discover the carriers 


essential, and this can 
К be 
by qualified veterinary 
tory. Any person, 
Sample for the test. 
taken twice every 
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year for three years before an infected 


flock is certified free, and it is no guarantee 
that the disease will not re-occur if eggs or 
chickens are introduced into the flock from 
outside sources. 

Coccidiosis.— This is also a troublesome 
disease of chicken rearing. It is caused by 
a germ found mostly in the ground, and it 
attacks chickens from about three weeks to 
about ten weeks old. The symptoms are 
an acute brownish blood-stained diarrhoea 
and the mortality is very high. As with 
Bacillary White Diarrhoea, adult birds may 
be carriers of this trouble and spread it all 
over the ground, but it is not transmitted 
through the egg, therefore baby chicks, 
unless they have been placed in houses that 
have not been disinfected, are not liable 
to attack. As this infection is spread 
principally through the droppings of adults, 
the ground becomes a source of infection; 
therefore, the only real preventive of this 
trouble is rearing the chickens entirely 
indoors until they are past the susceptible 
age, which is ten to eleven weeks old. To 
do this successfully, however, special atten- 
tion must be paid to the feeding, the housing 
and the cleanliness of birds. 

_Gapes.—This is perhaps the most common 
disease of chickens and the name of it 


readily 
akly ones die off 
by the presence 
1e windpipe о 
These worms biti ps 
y attaching themselves to 
he windpipe and sucking the 
ved Severe irritation and 
ede passages, As many as 
= e found in the windpipe 
hen chickens have м 


the lining of t 
blood. They 
obstruction of 
twenty worms 
of a chicken, 
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suffering from this di 


Worms will live for a long time in the ground 
Speci МЕГЕ. h 
en d ч E. is damp. The eggs will 
under trees ала dimos сда d Ste troughs, 

: even in the digestive organs 
of the chicks themselves, Damp clay soils 
and warm wet weather are favourable to the 
spread of gapes, because, as already stated, 
the ground over which chicks suffering from 
this disease are running, becomes con- 
taminated and the eggs remain in it from 
one season to another. The ordinary earth 
worm acts as a host for the gape worm during 
the winter months, and the disease is very 
often spread through chicks eating the 
ordinary earth worm from contaminated 
ground. 

The principal source of infection is the 
ground, therefore the best preventive for 
парез is undoubtedly fresh ground for 
rearing each year, and when this can be 
obtained there will be very little trouble. 
Intensive rearing until the chicks are ten 
to twelve weeks old is also a good preventive, 
but can be attempted only when first class 
housing accommodation is available. If 
intensive rearing is not practicable and the 
ground is badly tainted, it may to а сш 
extent be disinfected by giving it a e 
dressing of fresh lime in the proportion o 


EN 


TEACHING IN PRAC 


TICE FOR s 


the earlier the 


Moreover, if it is impossible to 
altogether intensively, they ih 
let out during the early morn 
evening when the dew is on the 
worms and insects of all kinds 
As chickens сап be infected ow 
the mouth, the birds ) 
on troughs and never on the. 
their drinking vessels re-filled, | 
and placed on a fresh spot ea 
stock do not suffer from 
are carriers and distribute 
eggs through the drop 
Briefly, the best preventi 
artificial hatching and r 
rearing as far as 
cleanliness with regard to he 
all drinking troughs and 
ground previously used, W 
sulphate helps to rid it of 
The great thing to remember 
the cures for gapes is to take 
in time. The chickens will be he 
at night long before they 
daytime. A very: 
into the windpipe 56 


-— 


them cough 
sd the worms are coughed up. 
дез the operator to keep the 
pn, and if they are 
the top can be removed 
to the air when 
v recover. А third excellent 
bore holes in the bottom of 
a few drops of carbolic acid 
and hold it underneath the 
will soon fill the compart- 
the chicks coughing. This 
y cheap and quite satisfactory, 
scond fumigation may be 
few days later to effect a 
In order to get rid of 
ately, it is necessary to isolate 
birds, to burn all dead bodies 
cleanliness in every- 
with the chicks. 
This is one of the most 
| with artificially reared 
е reason of this is that the 
Шу early hatched, and оп 
re weather, have to be kept 
fal weeks. When chicks 
daily, leg weakness is 


This makes 


wer about. There is a 
great 
Eee They sit about 
Бе the best birds 
1 liable to be attacked, 
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they rapidly lose condition and die. The 
causes of leg weakness are want of direct 
light, want ‘of air (through overcrowding, 
overheating, etc.), want of green food, want 
of mineral food to build up bone and want 

a. A chick that has a run out of 
doors 'y day does not want any of these 
things. Wben chicks, on account of weather, 
1 vround have to be kept 
points must be remem- 
on the floor js essential 
; of space and fresh air. 
oatmeal 


PETS 


of exercis 


disease or infes 
indoors, all th 
bered. Direct 
and so is ү y 
Plenty of green food, milk aud 
must be included in the diet. Deep serate hing 
litter and the addition of a little cod liver 
oil in the p tion of т pint to every 
4 stones of t are excellent. preventiv сз 
of leg усак: Make sure that the cod 


liver oil ob contains Vitamins A, 
B and D, the guarantee of purity. 

"hil x m . МРТ 

CAill.— he inte 5, which show 


itself in the f hill in 
the lungs, v 
with arti 
most likely 
of reari 


оса, Or 


or musty 
or by an ir 
best treatm rdinary «ба 
remove the and fend thie г іше 

а day or two on a little rice i ld 9 
milk. If this is not effecti i. i 

water and mix with their ; еқ. n" 
chlorodyne per chicken, I 
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